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Agency at the Technical Project Planning Meeting #4 on 28 March 2017.
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Yard C Worksheet #10:
Conceptual Site Model
This worksheet describes the site‐specific background and environmental problem in relation to the
conceptual site model (CSM) for Yard C. The CSM integrates existing information and assumptions about
the physical site conditions, operational history, and characteristics of chemicals of potential concern
(COPCs) based on historical reports. The CSM is based on the current understanding of site history and
conditions, and will be updated in the future based on information from the groundwater supplemental
remedial investigation (SRI) activities being conducted under this Quality Assurance Project Plan (QAPP).

Background
This background section consists of the site description and operational history.

Site Description
Yard C encompasses approximately 301 acres in the eastern portion of the IAAAP. It is bounded by the
Ammunition Box Chipper Disposal Pit and the Explosive Waste Incinerator (EWI) to the north, Line 2 to
the west, and Yard D to the south. It consists primarily of an open field with 43 igloos and several other
support buildings, surrounded by a security fence (Figure YC‐10‐1). The igloos and associated loading
docks can be accessed from an adjacent rail line or access road. The rail lines are ditched for water
drainage.

Operational History
Yard C was constructed in 1941 and 1942 to serve as a storage yard. In 1947, Yard C came under the
control of the Atomic Energy Commission, which utilized it for the storage of raw explosive materials
and sealed radiological components that were placed into warheads. These raw materials were
transported to Yard C by rail in cardboard boxes with plastic liners. At an unknown date, probably prior
to 1954, the necessary security was added to Yard C so that it became the only storage facility for both
raw materials and finished products. No evidence has been found to indicate that any releases of
contaminants occurred at Yard C. The Atomic Energy Commission discontinued use of Yard C in 1975
(USACE 2008a). Yard C is currently used by the Army.

Conceptual Site Model
Yard C was identified and defined during a preliminary assessment (PA) as warranting further
investigation for potential contamination under the Formerly Utilized Sites Remedial Action Program
(FUSRAP). As a result, the site proceeded through an RI, feasibility study (FS), proposed plan (PP), and
record of decision (ROD) for soil under the FUSRAP. The Yard C igloos were used for the storage of raw
and finished products; therefore, a 2005 investigation and the FUSRAP RI evaluated the potential for
radionuclides, explosives, and metals contamination. In addition, an electrical transformer in the
southern portion of the yard was investigated for polychlorinated biphenyls (PCBs). Results of these
investigations indicated no soil contaminants of concern (COCs) were present above the industrial
remediation goals (RGs). Therefore, no soil remediation was required at Yard C under the FUSRAP ROD
to achieve industrial land use. The Selected Remedy of the FUSRAP ROD acknowledges continued land
use controls (LUCs) to prevent inappropriate use of the site and CERCLA Five‐Year reviews to verify that

YARD C, REMEDIAL INVESTIGATION, IOWA ARMY AMMUNITION PLANT
REVISION: 2
REVISION DATE: JULY 2018
PAGE 2 OF 8

industrial land use continues. The FUSRAP ROD places an expectation of continued industrial use
supported by use restrictions and out grants administered by the U.S. Army as part of its land
management responsibilities. The IAAAP is currently an industrialized military installation with LUCs in
place to limit access to the property as a whole and to individual plant production areas. The FUSRAP
selected remedy is protective under the assumptions for the current site conditions without any
additional LUCs. The expected future use of the property is to continue under the authority of the
United States Department of Defense (DoD) as a military installation with industrial use. Five‐Year
reviews will evaluate whether the assumptions are still applicable and verify the selected remedy
remains protective. Surface water and groundwater were not addressed by the FUSRAP ROD. To address
groundwater and surface water, it is recommended that an SRI be conducted to verify the presence or
absence of contamination in these media, and that risk assessments be conducted as warranted. The
CSM presented in this section is based on the current understanding of the environmental conditions
and regulatory program. This section is organized as follows:






Environmental Site Setting
- Topography and Surface Water
- Land Use
- Geology and Hydrogeology
Previous Investigations
Current Nature and Extent Understanding
Vicinity Groundwater Plumes

Environmental Site Setting
The following sections describe the physical site‐specific characteristics and those that differ from the
installation environmental setting presented in IAAAP Worksheet #10. In addition, a summary of the
previous environmental investigations is provided.
Topography and Surface Water
Yard C is located within two watersheds, the Brush Creek Watershed and the Spring Creek Watershed. In
general, the ground surface at Yard C slopes toward the two creeks, from an elevation of about 705 feet
above mean sea level (amsl) in the small areas encompassing each igloo to approximately 675 feet amsl
near the eastern periphery of the yard and to approximately 685 feet amsl along the western periphery
of the yard. Surface water runoff from the eastern part of Yard C ultimately drains into the Spring Creek
Watershed. Brush Creek drains the far western portion of Yard C. The rail lines located adjacent to each
row of bunkers are ditched for water drainage. Some runoff discharges to a small pond located near the
eastern fence line of Yard C.
Land Use
Land use at IAAAP is either agricultural use, forested, administrative, or industrial as described in IAAAP
Worksheet #10. Current land use is a combination of industrial and agricultural. The igloos and
associated roads and railroads are being maintained and used by the Army. The majority of the land in
Yard C is open field that is currently being used for hay production under the IAAAP leasing program
(USACE, 2008a). The site is located in a restricted zone and is closed to all recreational use.
Geology and Hydrogeology
Knowledge of the geology at Yard C is based on limited site‐specific data. One bedrock monitoring well
(14‐A) was installed near the center of the northern half of Yard C in 1997 (MWH, 2001). Based on the
lithologic data from well 14‐A and soil boring and monitoring well data from the surrounding area, the
geology is generally characterized by unconsolidated glacial deposits consisting of clayey silt with sand
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(loess) underlain by a thick layer of glacial till (Kellersville Till). The till is composed of silty clay with some
discontinuous sandy lenses and is expected to be between 30 to 70 feet thick in this area. The
underlying bedrock consists of the cherty limestone of the upper Warsaw Formation. The top of bedrock
beneath Yard C slopes to the south. The top of bedrock is reportedly encountered at 644 feet amsl
(48 feet belowground surface [bgs]) at bedrock monitoring well 14‐A (Tetra Tech, 2012).
The site hydrogeology is characterized by the presence of two aquifers, the shallow (or drift) aquifer,
and the upper bedrock aquifer. Little site‐specific data are available concerning the site hydrogeology.
No shallow groundwater wells have been installed at Yard C. Additional data concerning the site
hydrogeology are provided by bedrock well 14‐A. It was drilled to a total depth of 67.5 feet bgs and is
screened between 65.3 and 67.5 feet bgs, within the bedrock aquifer.
Based on the spring of 2006 basewide potentiometric contour map for the shallow groundwater aquifer
(Tetra Tech, 2009), groundwater flow in the shallow groundwater aquifer is toward the southeast,
toward Spring Creek, at Yard C. Depth to shallow groundwater at Yard C is not known, but it is expected
to be between approximately 5 to 20 feet bgs. Based on the basewide potentiometric contour map for
upper bedrock (Tetra Tech, 2012), groundwater flow in the upper bedrock aquifer is generally toward
the south at Yard C.

Previous Investigations
Some investigation work has been conducted at Yard C, as summarized in Table YC‐10‐1 and discussed
below. In addition to these investigations, radiological surveys (aerial and walkover surveys) were
conducted in 2002 and 2005 at Yard C.
Table YC‐10‐1. Previous Investigations (Yard C)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Year of Study/Source
Media Sampled

1992
JAYCOR SIa

2005 FUSRAP
Investigationb

2006‐2007
FUSRAP RIc

2008
FUSRAP SRId

Sediment (SED)/
Surface Water (SW)

Soil

Soil

Soil

15 samples

26 samples

3 samples

Surface Soil
Subsurface Soil

8 samples

Sediment

2 samples

Surface Water

1 sample

a

JAYCOR, 1996

b

USACE, 2008b

c

USACE, 2008a

d

USACE, 2011

See Acronyms and Abbreviations for abbreviations used in this table.

The Atomic Energy Commission discontinued use of Yard C in 1975. Prior to its departure, the Atomic
Energy Commission performed a closeout radiological survey of all 43 igloos in Yard C, finding no
detectable contamination above background levels (USACE, 2001). In 2000, the DOE performed limited
radiological surveys of one building and three igloos at Yard C. No radioactive contamination was found
during these surveys (ORNL, 2001). Based on these results, the DOE recommended that appropriate
activities be conducted to complete a Multi‐Agency Radiation Survey and Site Investigation Manual
(MARSSIM) Class 3 building survey at Yard C.
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In 2001, the USACE completed a PA of several areas potentially impacted by Atomic Energy Commission
activities at the IAAAP, including Yard C. The PA activities included a site visit and review of the historical
information available for Yard C, but no sampling or other investigative activities were performed at that
time. Although historical records did not indicate any releases at Yard C, the PA Report recommended
that further investigation be conducted to address the limited potential for releases of contaminants
attributable to past Atomic Energy Commission operations (USACE, 2001).
In 2002, Yard C was covered by the aerial radiological survey conducted at the IAAAP (U.S. Army Joint
Munitions Command, 2003). Gross count data, reflective of gamma ray emissions, was collected for the
entire IAAAP facility using a sodium‐iodide detector system mounted on a helicopter. No indication of
radioactive contamination was found at Yard C during the aerial radiological survey.
In 2005, the USACE conducted radiological surveys (including gamma walkover surveys covering
approximately 15 acres), obtained 42 fixed‐point radiological readings and swipes, and performed soil
sampling at Yard C to investigate the potential presence of residual radioactive contamination in this
area. The soil sampling consisted of the collection of 12 random surface soil samples and three biased
soil samples which were analyzed for alpha/gamma spectroscopy. The results of the 2005 radiological
survey and the soil sampling indicated that further investigation for soil‐based radiological
contamination was not warranted. Yard C soils were found to be unimpacted by radiological
contamination (USACE, 2008b).
In 2006 and 2007, Yard C was investigated by the USACE as part of an RI for OU8, as documented in the
Final FUSRAP Remedial Investigation Report for Firing Sites Area, Yards C, E, F, G, and L, Warehouse 3‐01
and Area West of Line 5B (USACE, 2008a). The 2006‐2007 RI activities included the collection of 26 soil
samples (Figure YC‐10‐1), of which all 26 were analyzed for explosives, 21 for metals, and 1 for PCBs. The
results from the RI soil sampling indicated that one of the soil samples (IAAP6889) contained a
concentration (94 milligrams per kilogram [mg/kg]) that exceeded the ecological critical concentration of
15.2 mg/kg developed for High Melting Explosive (HMX). No other constituents exceeded ecological
critical concentrations developed as part of the ecological risk assessment.
To further investigate the single exceedance of the ecological screening level for HMX, additional
characterization activities were conducted in 2009 during a supplemental investigation (reported in
Appendix A of the FUSRAP FS [USACE, 2011]). Eleven (11) soil samples were collected from four locations
(Figure YC‐10‐1) around and beneath the exceedance location (IAAP96889) in Yard C and analyzed for HMX.
These samples were collected at 0.5‐foot intervals from the surface to a depth of 1.5 feet bgs. Based on the
re‐evaluation of HMX results using the additional sampling data from the supplemental investigation, it was
concluded that Yard C soil does not pose potential risks to the Indiana bat (Myotis sodalist). The Indiana bat,
a federally listed endangered species, was the only terrestrial receptor for which ecological risk had to be
evaluated in the streamlined ecological risk assessment.
No surface water or wet sediment sampling has been conducted within Yard C. The two closest surface
water and/or wet sediment sampling locations were sampled during the RI in 1992. These locations were
designated as basewide surface water and sediment sampling locations (RBW prefix), and their purpose
was to establish ambient surface water quality in the Spring Creek and Brush Creek Watersheds. The
surface water and wet sediment samples were analyzed for explosives, metals, polycyclic aromatic
hydrocarbons (PAHs), PCBs, semivolatile organic compounds (SVOCs), pesticides, and volatile organic
compounds (VOCs). RBW‐SW/SD‐05 is approximately 650 feet north of Yard C on a northeasterly flowing
portion of a tributary to Spring Creek. Based on the local topography, this location is downstream of the
northern portion of Yard C. RBW‐SD‐34 is a sediment sampling location located on an intermittent stream
of Brush Creek, approximately 500 feet west (downstream) of the southwestern portion of Yard C. Results
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of the RI sampling at these two basewide locations indicated that surface water and sediment samples
contained detectable metals, but no detectable explosives (JAYCOR, 1996).

Current Nature and Extent Understanding
This section presents specific information on the sites identified as potential sources of contaminants to
Yard C, as identified in the FUSRAP RI report. Surface water and groundwater were not investigated.
Potential Sources of Contamination
The RI report identified locations at the IAAAP (and specifically Yard C) where contaminants may have
been released into the environment, and provided an assessment of possible migration pathways
(Table YC‐10‐2).
Table YC‐10‐2. Potential Sources of Contaminants (Yard C)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Location or
Location Type

Potential Source

Site ID

Rationale

Storage Areas
Yard C

Not Assigned







43 earthen igloos, constructed in 1941‐1942
Operated by Atomic Energy Commission from 1947
to 1975; used by the Army since 1975
Storage of raw explosive materials and sealed
radiological components
Soil areas surrounding the loading docks of all igloos
Drainage ditches along the adjacent rail lines and
bunker‐specific access roads

See Acronyms and Abbreviations for abbreviations used in this table.

Soil
Metals were detected in soil samples collected in 2006. As part of the evaluation for this QAPP, the
historical chemical data were screened against background values developed in the 2004 BERA (average
concentration plus two standard deviations) (MWH, 2004) or the most current USEPA residential and
industrial soil regional screening levels (RSLs) (USEPA, 2017). The radiological data were addressed in the
FUSRAP RI. Several metals (arsenic, barium, cadmium, cobalt, and selenium) exceeded their respective
background values from the samples at various locations at the site (Table YC‐10‐3); with selenium being
the predominant metal to exceed background. The arsenic concentrations ranged from 2.4 to
16.1 milligram per kilogram (mg/kg); one location exceeded the background value of 15.37 mg/kg.
Cobalt was detected in one sample at a concentration of 30.5 mg/kg, which exceeded the background
value of 26.4 mg/kg. Barium and cadmium slightly exceeded their respective background values in single
isolated locations. Concentrations of selenium ranged from 0.42 to 1.4 mg/kg, with 17 of 21 detections
exceeding the background value of 0.71 mg/kg throughout Yard C, but were less than the residential soil
RSL of 390 mg/kg. The selenium concentrations were similar to those observed at other sites. None of
the metal concentrations exceeded ecological critical concentrations developed in the FUSRAP RI.
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Table YC‐10‐3. Summary of Historical Sample Exceedances by Analyte Group (Yard C)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Sample ID/
Location

Media Sampled/
Year

IAAP89289

Do constituents in analyte group exceed QAPP
Screening Levels at Yard C?a
Explosives

Metals

PCBs

Radiochemistry

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89290

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89291

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89323

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89324

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89325

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89326

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89327

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89328

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89329

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89330

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89331

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89332

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89333

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89334

Soil/2005

‐‐

‐‐

‐‐

No

IAAP96883

Soil/2006

ND

< BKG

‐‐

‐‐

IAAP96884

Soil/2006

ND

Se > BKG,
< rRSL & iRSL

‐‐

‐‐

IAAP96885

Soil/2006

ND

Se > BKG,
< rRSL & iRSL

‐‐

‐‐

IAAP96886

Soil/2006

ND

Se > BKG,
< rRSL & iRSL

‐‐

‐‐

IAAP96887

Soil/2006

‐‐

‐‐

ND

‐‐

IAAP96888

Soil/2006

HMX < rRSL& iRSL

Se > BKG,
< rRSL & IRSL

‐‐

‐‐

IAAP96889

Soil/2006

HMX <rRSL & iRSL
HMX > Eco CC

< BKG

‐‐

‐‐

IAAP96890

Soil/2006

ND

Cd > BKG,
< rRSL & iRSL

‐‐

‐‐

IAAP96891

Soil/2006

2.4‐DNT < rRSL & iRSL

Se > BKG,
< rRSL & iRSL

‐‐

‐‐

IAAP96892

Soil/2006

2,4,6‐TNT, HMX, RDX
< rRSL & iRSL
2,4‐ DNT > iRSL

Ba, Se > BKG,
< rRSL & iRSL

‐‐

‐‐

IAAP96893

Soil/2006

ND

Se > BKG,
< rRSL & iRSL

‐‐

‐‐

IAAP96894

Soil/2006

ND

Se > BKG,
< rRSL & iRSL

‐‐

‐‐

IAAP96895

Soil/2006

ND

Se > BKG,
< rRSL & iRSL

‐‐

‐‐

IAAP96896

Soil/2006

ND

Se > BKG,
< rRSL & iRSL

‐‐

‐‐

IAAP96897

Soil/2006

ND

Se > BKG,

‐‐

‐‐
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Table YC‐10‐3. Summary of Historical Sample Exceedances by Analyte Group (Yard C)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Sample ID/
Location

Media Sampled/
Year

IAAP96898

Do constituents in analyte group exceed QAPP
Screening Levels at Yard C?a
Explosives

Metals
< rRSL & iRSL

PCBs

Radiochemistry

Soil/2006

ND

< BKG

‐‐

‐‐

IAAP96899

Soil/2006

ND

As, Co, Se > BKG,
Se < rRSL, Se, Co < iRSL

‐‐

‐‐

IAAP96900

Soil/2006

ND

Se > BKG,
< rRSL & iRSL

‐‐

‐‐

IAAP96901

Soil/2006

ND

Se > BKG,
< rRSL & iRSL

‐‐

‐‐

IAAP96902

Soil/2006

ND

Se > BKG,
< rRSL & iRSL

‐‐

‐‐

IAAP96903

Soil/2006

ND

Se > BKG,
< rRSL & iRSL

‐‐

‐‐

IAAP100256

Soil/2007

ND

‐‐

‐‐

‐‐

IAAP100257

Soil/2007

ND

‐‐

‐‐

‐‐

IAAP100258

Soil/2007

ND

‐‐

‐‐

‐‐

IAAP100259

Soil/2007

ND

‐‐

‐‐

‐‐

IAAP116572

Soil/2009

HMX < rRSL & iRSL

‐‐

‐‐

‐‐

IAAP116573

Soil/2009

HMX < rRSL & iRSL

‐‐

‐‐

‐‐

IAAP116574

Soil/2009

ND

‐‐

‐‐

‐‐

IAAP116575

Soil/2009

ND

‐‐

‐‐

‐‐

IAAP116576

Soil/2009

ND

‐‐

‐‐

‐‐

IAAP116577

Soil/2009

ND

‐‐

‐‐

‐‐

IAAP116578

Soil/2009

ND

‐‐

‐‐

‐‐

IAAP116579

Soil/2009

ND

‐‐

‐‐

‐‐

IAAP116580

Soil/2009

ND

‐‐

‐‐

‐‐

IAAP116581

Soil/2009

ND

‐‐

‐‐

‐‐

IAAP116582

Soil/2009

ND

‐‐

‐‐

‐‐

a

Ecological risk assessment conducted as part of FUSRAP RI (USACE, 2008a).
‐‐ = Analyte group not analyzed
As = Arsenic
Ba = Barium
Cd = cadmium
Cr = Chromium
BKG = IAAAP Background value (MWH, 2004) (Appendix B Table B‐2)
Eco CC = Ecological critical concentration
iRSL = Regional screening level for industrial soil (USEPA, 2017)
ND = Not Detected
rRSL = Regional screening level for residential soil (Appendix B Table B‐2)
See Acronyms and Abbreviations for abbreviations used in this table.

Se = Selenium

Explosives were detected in 4 of 24 soil samples collected in 2006 and 2007. Only one sample location
(IAAP96892) at the northwestern corner of Yard C had a concentration of 2,4‐dinitrotoluene (2,4,‐DNT)
(320 mg/kg) that exceeded the USEPA residential RSL of 1.7 mg/kg and the USEPA industrial RSL of
7.4 mg/kg (Figure YC‐10‐1, Table YC‐10‐3). At sample location IAAP96889, the HMX concentration of
94 mg/kg exceeded the ecological critical concentration of 15.2 mg/kg, but was less than the USEPA
residential RSL of 3,900 mg/kg. In addition, the concentrations of 2,4‐DNT and HMX exceeded their
respective protection of groundwater soil screening levels.
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All of the explosive and metal concentrations in soil were less than the industrial preliminary
remediation goals (PRGs) defined in the FUSRAP RI (USACE, 2008b). The FUSRAP ROD concluded the
Yard C soil and structures had not been impacted by radionuclides.
CSM Summary and Data Gaps
Based on available information and the discussions presented above, the following conclusions are
made regarding the CSM at Yard C:






Soil and sediment were addressed under the FUSRAP ROD in accordance with the FUSRAP FFA. Land
use controls were the selected remedy.
Surface water and groundwater sampling was not conducted as part of the FUSRAP RI and
investigation of these media has been deferred to the IRP in accordance with the FUSRAP FFA.
Historical soil sample locations IAAP96892 (2,4‐DNT) and IAAP96889 (HMX) are the most probable
areas where contamination would be encountered. The concentrations indicate the potential for
leaching depending on the actual depth to groundwater. In order to verify the presence or absence
of contamination, groundwater samples should be collected from temporary well points located in
the vicinity of these soil samples and analyzed for explosives (Figure YC‐10‐2). The groundwater
samples will also be analyzed for RCRA metals per an USEPA request.
A pond is located on the eastern perimeter of the site. A surface water sample should be collected
from this pond and analyzed for explosives to verify the absence or presence of explosives
contamination in surface water (Figure YC‐10‐2). The surface water sample will also be analyzed for
RCRA metals per an EPA request.

Vicinity Groundwater Plumes
Yard C is located within two watersheds, the Spring Creek Watershed and the Brush Creek Watershed.
Generally at Yard C, groundwater flows to the southeast toward Spring Creek. Fifteen (15) IRP sites are
located within 1 mile of the Yard C.
Within 0.5 miles of Yard C in the Spring Creek Watershed there are RDX plumes at the North Burn Pads,
West Burn Pads, and East Burn Pads and a VOC plume consisting of trichloroethene
(TCE)/1,1‐dichloroethane (DCA) at the Fire Training Pit, and a Freon 113 plume (West Burn Pads). For the
sites located on the west side of Spring Creek, the groundwater flow direction is to the east and
southeast toward Spring Creek and Yard C is located to the southwest (Figure YC‐10‐3).

Conceptual Exposure Model
Based on the understanding of site conditions, Figure YC‐10‐4 presents the conceptual exposure model for
human or ecological receptors, as appropriate. The Potential Exposure Scenarios summary table at the
bottom of Figure YC‐10‐4 shows the exposure media and pathways; COPCs in the indicated media and
pathways will be evaluated in the human health and ecological risk assessments conducted as part of the SRI.

Data Quality Objectives
The SRI will be performed to evaluate nature and extent and fate and transport of contamination,
estimate human health and ecological risk, and recommend a path forward consistent with USEPA
guidance (USEPA, 1988). DQOs are as summarized in Table YC‐11‐1. The specific tasks that will be
performed during the SRI are described in Yard C Worksheet #14. The rationale behind the steps
outlined in Table YC‐11‐1 is presented in detail in Yard C Worksheet #17.
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Figure YC‐10‐4. Yard C ‐ Conceptual Exposure Model
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Yard C Worksheet #11:
Project/Data Quality Objectives
Project quality objectives (PQOs) define the type, quantity, and quality of data needed to answer specific
environmental questions and support proper environmental decisions. The PQOs were developed
during the work planning process.

Who Will Use the Data?
The USACE, IAAAP, Army Environmental Command (AEC), the CH2M Team, and other project
stakeholders will use the data to support the environmental decisions, as outlined in Yard C
Worksheets #10, #17, and #18.

What Are the Project Screening Levels?
Concentrations of explosives and RCRA Metals in groundwater and surface water will be compared with
the project risk screening levels (Appendix B). Screening levels are based on human health and
ecological project objectives, with the hierarchy of the specific objectives selected defined in IAAAP
Worksheet #15. The derivation of screening levels is described in IAAAP Worksheet #15. Use of the
screening levels to make decisions about the site is described in Table YC‐11‐1.

What Will the Data Be Used for?
As indicated in Yard C Worksheet #14, shallow groundwater and surface water samples will be collected
and analyzed for target analytes to achieve the SRI objective, which is to characterize the site.

What Types of Data Are Needed and How “Good” Do the
Data Need to Be in Order to Support the Environmental
Decision?
The types of data needed for the SRI include definitive level data quality analyzed using a DoD‐certified
laboratory for the methods and analytes as described in IAAAP Worksheet #15. Definitive‐quality data
will be screened against the appropriate screening levels and used to support the decisions listed in
Table YC‐11‐1. The use of these data is not restricted unless there is a quality problem, such as a
recurring quality control (QC) exceedance or a gross QC exceedance that would result in rejected data,
as defined in IAAAP Worksheet #36. The sampling design and rationale are presented in Yard C
Worksheet #17.

How Many Data Are Needed? Where, When, and How Should
They Be Collected and Generated?
Tables provided in IAAAP Worksheet #14 describe the planned field investigation activities and schedule.
The number and locations of samples needed, and the rationale for placement, are presented in Yard C
Worksheets #17 and #18.
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Who Will Collect and Generate the Data?
The CH2M Team will collect the data on behalf of the USACE and IAAAP. Samples for analysis will be sent
under chain of custody to the TestAmerica Laboratory (Arvada, Colorado, and St. Louis, Missouri), which
maintains required certifications to meet State of Iowa and DoD requirements, including National
Environmental Laboratory Accreditation Program (ELAP) certification and DoD ELAP certification.

How Will the Data Be Reported and Archived?
The data will be reported in the SRI report according to procedures outlined in this UFP‐QAPP. Hardcopy
and/or electronic (such as database management system) data will be stored by the CH2M Team for 5 years
after project completion. Project data and reports will be managed by the CH2M Team via a proprietary
database system, with final data deliverables submitted to the USACE via the Environmental Restoration
Information System (ERIS). The final SRI report will become part of the Administrative Record file.
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Table YC‐11‐1. Data Quality Objectives (Yard C)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Step 1:
Problem Statement
The FUSRAP RI and FS reports identified
soil sampling and radiological surveys
conducted at Yard C and soil and
sediment were addressed under the
FUSRAP ROD. However, surface water
and shallow groundwater samples have
not been collected within Yard C to
evaluate potential site contamination in
these media.
Analytical data are needed to evaluate
the presence or absence of explosives
and metals contamination in
groundwater and surface water.

Step 2:
Decisions to be Made
When evaluating the potential
contamination in groundwater and
surface water, the following decisions
will need to be made:
1. What quantity and location of
samples are required to evaluate the
presence or absence of
contamination in each media?
2. Do site analytical data confirm that
contaminant concentrations are
present at concentrations greater
than risk‐based screening levels for
groundwater and surface water,
indicating that a suspected release
has occurred?

Step 3:
Input to the Decision
Elements to be considered in the
decisions include the following:
1. Information and data contained in
the FUSRAP RI and FS Reports.
2. Existing historical records of site use
and releases.
3. The Yard C CSM, such as
topography, geology and
hydrogeology, nature and extent of
contamination, current and
historical surface water drainage
features, groundwater flow
direction, and outfalls.
4. Site improvements or development
history that has occurred after
releases or sampling.
5. Expected volume or mass of
potential release.
6. Availability and capabilities of
drilling equipment.
7. Field observations and
measurements from sampling
activities.
8. Evaluation of lithology based on soil
cuttings.
9. Depth to groundwater
measurements and groundwater
gradient.
10. Sample locations and depths, and
access to proposed locations.
11. RI analytical data and project‐
specific screening level objectives,
as defined in IAAAP Worksheet #15.

Step 4:
Study Area Boundaries
Spatial Boundaries: Collect
groundwater samples at Yard C to
evaluate the presence or absence of
contamination based on the evaluation
of historical soil data with elevated
concentrations exceeding human
health or ecological screening criteria.
Collect a surface water sample from
the pond located along the eastern
perimeter of the site.

Step 5:
Decision Rules

Step 6:
Acceptable Limits on Decision Error

Decision 1—Location of Samples

Decision errors will be minimized
through site understanding obtained
from previous site visits, development
of the CSM, and adherence to SOPs
during well installation and sampling.

The SRI samples at Yard C will be determined based
on the ability to access locations to collect surface
water and groundwater samples in conjunction
with existing records of site use and releases,
topography, drainage features, and using
professional judgement to place sample locations.
Decision 2—Confirm Presence or Absence of
Contamination
If analytical data, in combination with
consideration of the Yard C CSM, indicate that
contamination is detected at concentrations
greater than the respective screening criteria as a
result of a release at that site, then the presence of
groundwater and/or surface water contamination
will be confirmed.
If analytical data, in combination with
consideration of the Yard C CSM, indicate that
analytes are not detected or are detected at
concentrations less than the respective screening
criteria, then the absence of groundwater and/or
surface water contamination will be confirmed.
Decision 3—Evaluate Potential Risk If Presence
Contamination Confirmed
If presence of contamination is confirmed in
groundwater, additional investigation will be
conducted as necessary to determine nature and
extent, then the SRI will proceed with a human
health risk assessment (HHRA) and a FS will be
recommended if warranted.
If presence of contamination is confirmed in
surface water, then the SRI will proceed with a
HHRA and a screening level ecological risk
assessment (SLERA) and a FS will be recommended
if warranted.
Decision 4—Recommend NFA If Absence of
Contamination Verified/Confirmed
If there is an absence of contamination at the site
in groundwater and surface water, then the SRI will
recommend NFA for these media. The site will
proceed through the CERCLA process to a PP and
ROD with the NFA recommendation.

See Acronyms and Abbreviations for abbreviations used in this table.

Laboratory analyses will be conducted
in accordance with this UFP‐QAPP.
Analytical chemical data will meet
quality expectations for precision,
accuracy, representativeness,
completeness, comparability, and
sensitivity (PARCCS), as defined by this
UFP‐QAPP.
The analytical methods will provide the
lowest available detection limits
(DL/LOD/LOQ) that will allow for the
data to be compared to screening
levels summarized in Appendix B and
meet risk assessment objectives.
Collection and interpretation of field
measurements (e.g., groundwater
sample depth, surface water, and
groundwater quality parameters, etc.)
will be conducted in accordance with
standard industry practice and as
specified in this UFP‐QAPP.

Step 7:
Optimize the Design
Sampling Design:
1. Using existing data as the basis, one
surface water sample will be collected
from the pond located in the eastern
portion of Yard C (Figure YC‐10‐2).
Refer to Yard C Worksheet #17 for
sample design and rationale.
2. Using existing data as the basis, two
shallow DPT boreholes will be drilled
in the northwest quadrant of Yard C:
one near sample location IAAP96892,
and one near sample location
IAAP96889 (Figure YC‐10‐2). One
groundwater grab sample will be
collected with a Screen Point Sampler
from each location to verify the
presence or absence of explosives in
groundwater. Refer to Yard C
Worksheet #17 for sample design
and rationale.
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Yard C Worksheet #14:
Project Tasks
The SRI at Yard C will consist of the following:












Mobilization
Utility clearance
Direct push groundwater sampling
Surface water sampling
Surveying
Decontamination
Demobilization
Waste management
Laboratory analysis and data management
Baseline risk assessment
Reporting and ERIS

Mobilization
See IAAAP Worksheet #14.

Utility Clearance
See IAAAP Worksheet #14.

Direct Push Groundwater Sampling
Two borings will be advanced using direct‐push technology (DPT) techniques for the purpose of
collecting discrete groundwater samples with a Screen Point Sampler or equivalent (Figure YC‐10‐2).
Boreholes will be advanced, in accordance with SOP‐15, to shallow groundwater, which is anticipated to
be encountered at a depth between 5 to 20 feet bgs. Groundwater grab sampling will be conducted in
accordance with SOP‐15.
Before collecting groundwater grab samples, depth‐to‐water and field parameters (pH, temperature,
specific conductance, oxidation‐reduction potential, dissolved oxygen, and turbidity) will be recorded in
the field logbook. Groundwater grab samples will be collected following a low‐flow sampling protocol
using a peristaltic pump and disposable tubing. Prior to sampling using the peristaltic pump, at least one
tubing volume should be purged. Filters with an approximate 20 to 30 micron pore size may first be used
to remove bulk particulates from explosives samples (total).
Following sampling, the borehole will be abandoned with hydrated bentonite pellets in accordance with
SOP‐15. The surface will be restored with material consistent with the surrounding soils at the same
interval. Landscaped areas disturbed during drilling will be restored with like materials.
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Surface Water Sampling
Surface water sampling will be completed in accordance with SOP‐13. One surface water sample will be
collected by either direct grab method or sample transfer device method (Figure YC‐10‐2). Sample
handling procedures will follow SOP‐09 and SOP‐10. Field work will be documented in accordance with
SOP‐07.

Surveying
See IAAAP Worksheet #14.

Decontamination
See IAAAP Worksheet #14.

Demobilization
See IAAAP Worksheet #14.

Waste Management
See IAAAP Worksheet #14.

Laboratory Analysis and Data Management
Laboratory Analysis
TestAmerica in Arvada, Colorado, is the primary laboratory and will analyze the groundwater and
surface water samples for designated parameters, with the exception of the metals analysis, which will
be subcontracted to their St. Louis, Missouri, laboratory. TestAmerica holds a current DoD ELAP
certification for the required methods and analytes.

Data Management
See IAAAP Worksheet #14.

Data Review
See IAAAP Worksheet #14.

Data Evaluation and Usability
See IAAAP Worksheet #14.

Baseline Risk Assessment
See IAAAP Worksheet #14.

Reporting and ERIS
See IAAAP Worksheet #14.

YARD C, REMEDIAL INVESTIGATION, IOWA ARMY AMMUNITION PLANT
REVISION: 2
REVISION DATE: JULY 2018
PAGE 1 OF 1

Yard C Worksheet #17:
Sampling Design and Rationale
This worksheet describes the design and rationale for the SRI activities.

Investigation Design and Rationale
The following subsections describe the groundwater and surface water samples proposed to characterize
the site. Soil and sediment associated with Yard C were addressed under the FUSRAP RI and ROD.

Rationale for Numbers and Locations of Samples
Yard C has two locations with elevated concentrations of explosives in soil (observed during the FUSRAP
RI) where potential groundwater contamination would most likely be located. In addition, there is a
small pond on the eastern side of the yard. Therefore, biased groundwater and surface water samples
will be collected as follows:


Two shallow DPT borings will be installed in order to verify the presence or absence of contaminants
in shallow groundwater at the site. These borings will be located in the vicinity of historical locations
IAAP96889 and IAAP96892, where elevated concentrations of explosives in soil were observed. The
list of analytical parameters for each sample is indicated on Yard C Worksheet #18.



One surface water sample will be collected at random from the pond on the eastern side of Yard C.
The list of analytical parameters for each sample is indicated on Yard C Worksheet #18.

Figure YC‐10‐2 shows the approximate locations of the groundwater and surface water samples.
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Yard C Worksheet #18:
Sampling Locations and Methods
Table YC‐18‐1 summarizes the sampling matrix, number of samples to be collected, analytical
parameters, and the rationale for sampling location described in Yard C Worksheet #17 (Sampling
Design and Rationale).
Table YC‐18‐1. Sample Locations and Sampling SOP Requirements (Yard C)
UFP‐QAPP RI, IAAAP, Middletown, Iowa

Matrix

Depth

Analytical
Group

Concentration
Level

Estimated Number
of Samples
(Identify FDs)a

Sampling SOP
Referenceb

Rationale for
Sampling
Location

Yard C
Surface Water

Surface
(0 to
6 inches)

Explosives
RCRA metals

Low

One sample

SOP‐03, SOP‐04,
SOP‐07, SOP‐08,
SOP‐09, SOP‐10,
SOP‐13, SOP‐22

Biased location
in only
identified
surface water
feature with in
site boundary

Groundwater

Shallow

Explosives
RCRA metals

Low

Two samples

SOP‐03, SOP‐04,
SOP‐06, SOP‐07,
SOP‐08, SOP‐09,
SOP‐10, SOP‐11,
SOP‐15, SOP‐17,
SOP‐18, SOP‐22

Biased locations
based on
historical
sample
locations

See Acronyms and Abbreviations for abbreviations used in this table.
a

At a minimum, one FD sample will be collected for every 10 samples per field event, one MS/MSD sample will be collected
for every 20 samples per field event, and one equipment blank will be collected for every 20 samples per field event.

b

SOP‐03, Global Positioning Satellite System Surveying
SOP‐04, Equipment Decontamination Procedures
SOP‐07, Note Taking and Field Log Books
SOP‐08, Site Reconnaissance, Preparation, and Restoration
SOP‐09, Packing and Shipping of Environmental Samples
SOP‐10, Sample Handling and Custody
SOP‐11, Water Level Measurements
SOP‐13, Surface Water Sampling
SOP‐15, Direct‐push Groundwater Sampling
SOP‐17, Utility Clearance for Intrusive Operations
SOP‐18, Soil Boring Logging
SOP‐22, Permits and Clearance
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Yard G Worksheet #10:
Conceptual Site Model
This worksheet describes the site‐specific background and environmental problem in relation to the
conceptual site model (CSM) for Yard G. The CSM integrates existing information and assumptions about
the physical site conditions, operational history, and characteristics of chemicals of potential concern
(COPCs) based on historical reports. The CSM is based on the current understanding of site history and
conditions, and will be updated in the future based on information from the groundwater supplemental
remedial investigation (SRI) activities being conducted under this Quality Assurance Project Plan (QAPP).

Background
This background section consists of the site description and operational history.

Site Description
Yard G is a storage yard encompassing approximately 259 acres located in the southern portion of the
IAAAP. It is located in a heavily forested valley of Long Creek and is bounded by the Construction Debris
Landfill to the north, Yard K to the west, and Yard E to the east. Yard G contains storage igloos along the
main access road, which runs in a horseshoe‐like shape along the Long Creek valley wall (Figure YG‐10‐1).
Each igloo, loading dock, and associated driveway is situated on small and relatively flat areas adjacent to
the access road.

Operational History
Yard G was constructed in 1942 to serve as a storage area for the finished castings of classified shapes.
In 1947, Yard G came under the control of the Atomic Energy Commission. The Atomic Energy
Commission used the secured, fenced facility from 1948 until 1954 to store classified finished products.
Historical records indicate that only seven igloos were used for this purpose (USACE, 2008a). The area
was accessible by motor vehicles only, requiring shipments made by rail to be transported by truck to
the rail loading point. Yard G was returned to Army control in 1975 (USACE, 2008b) and is currently not
in use by the Army (Bellrichard, 2017). No radioactive components were reportedly stored at Yard G. No
historical records were discovered that could identify which igloos were used for storage of Atomic
Energy Commission materials. For this reason, the Formerly Utilized Sites Remedial Action Program
(FUSRAP) investigation of Yard G concentrated on the soil areas surrounding the access doors of all
igloos and the upper drainage ditch along the adjacent access road (USACE, 2008b). Yard G has been
used for the storage of raw and finished products (USACE, 2008b).

Conceptual Site Model
Yard G was identified and defined during a preliminary assessment (PA) as warranting further
investigation under the FUSRAP. As a result the site proceeded through an RI, feasibility study (FS),
proposed plan (PP), and record of decision (ROD) for soil and structures under FUSRAP. The findings of a
2005 radiological investigation of Yard G indicated uranium results were not significantly different from
background, thus additional investigation for depleted uranium (DU) contamination was not
recommended (USACE, 2008a). The Yard G igloos were used for the storage of raw and finished
products; therefore, the FUSRAP RI conducted in 2006 evaluated the potential for explosives and metals.

YARD G, REMEDIAL INVESTIGATION, IOWA ARMY AMMUNITION PLANT
REVISION: 2
REVISION DATE: JULY 2018
PAGE 2 OF 8

Based on the results of the FUSRAP RI, the FUSRAP ROD concluded that no soil contaminants of concern
(COCs) were present above industrial remediation goals (RGs). Therefore, no soil remediation was
required at Yard G under the FUSRAP ROD to achieve industrial land use. The Selected Remedy of the
FUSRAP ROD acknowledges continued land use controls (LUCs) to prevent inappropriate use of the site
and CERCLA Five‐Year reviews to verify that industrial land use continues. The FUSRAP ROD places an
expectation of continued industrial use supported by use restrictions and out grants administered by the
U.S. Army as part of its land management responsibilities. The IAAAP is currently an industrialized
military installation with LUCs in place to limit access to the property as a whole and to individual plant
production areas. The FUSRAP selected remedy is protective under the assumptions for the current site
conditions without any additional LUCs. The expected future use of the property is to continue under
the authority of the United States Department of Defense (DoD) as a military installation with industrial
use. Five‐Year reviews will evaluate whether the assumptions are still applicable and verify the selected
remedy remains protective. Surface water and groundwater were not addressed by the FUSRAP ROD. To
address groundwater and surface water, it is recommended that an SRI be conducted to verify the
presence or absence of contamination in these media, and that risk assessments be conducted as
warranted. The CSM presented in this section is based on the current understanding of the
environmental conditions and regulatory program. This section is organized as follows:






Environmental Site Setting
- Topography and Surface Water
- Land Use
- Geology and Hydrogeology
Previous Investigations
Current Nature and Extent Understanding
Vicinity Groundwater Plumes

Environmental Site Setting
The following sections describe the physical site‐specific characteristics and those that differ from the
installation environmental setting presented in IAAAP Worksheet #10. In addition, a summary of the
previous environmental investigations is provided.
Topography and Surface Water
Surface runoff from Yard G flows into Long Creek, which flows through the center of the Yard. Within
Yard G, the land rises rapidly behind each igloo and drops steeply from the edge of the access road
toward Long Creek. A drainage ditch is present on the uphill side of the site access road that runs in
front of the igloos (USACE, 2008a). The natural ground surface slopes toward the creek from an
elevation of approximately 655 feet above mean sea level (amsl) at the perimeter of the yard to an
elevation of approximately 555 feet amsl adjacent to Long Creek.
Land Use
Land use at IAAAP is either agricultural use, forested, administrative, or industrial as described in IAAAP
Worksheet #10. Current land use is a combination of industrial and unmaintained, forested land. The
igloos and associated roads are not being maintained by the Army. The site is located in a restricted
zone and is closed to all recreational use.
Geology and Hydrogeology
No site‐specific data are available concerning the site geology. No groundwater monitoring wells or soil
borings are located at Yard G. Based on soil boring and monitoring well data collected in the surrounding
area, the geology of this area is generally characterized by unconsolidated glacial deposits consisting of
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clayey silt with sand (loess) underlain by a thick layer of glacial till (Kellersville Till). The till is composed
of silty clay with some discontinuous sandy lenses and is expected to be between 30 to 70 feet thick in
this area. The underlying bedrock consists of the cherty limestone of the upper Warsaw Formation. The
top of bedrock beneath Yard G slopes to the southwest and is encountered at an elevation between
625 to 650 feet amsl, per the basewide top‐of‐bedrock contour map (Tetra Tech, 2012).
The site hydrogeology is characterized by the presence of two aquifers, the shallow (or drift) aquifer,
and the upper bedrock aquifer. Based on the basewide potentiometric contour maps for shallow
groundwater (MWH, 2001), groundwater flow in the shallow aquifer is generally from the perimeter of
Yard G inward toward Long Creek. Depth to shallow groundwater at Yard G is not known, but it is
expected to be between approximately 20 to 40 feet belowground surface (bgs) depending on
topography and proximity to Long Creek. Based on the basewide potentiometric contour maps for upper
bedrock, groundwater flow in the upper bedrock at Yard G has a flow pattern roughly similar to shallow
groundwater, with a northwest‐southeast oriented groundwater flow situated near or slightly southwest
of Long Creek (Tetra Tech, 2012).

Previous Investigations
Several investigations have been conducted at Yard G, as summarized in Table YG‐10‐1 and discussed
below. With the exception of some limited surface water and sediment sampling conducted during the
JAYCOR RI to investigate conditions within the Long Creek Watershed, no investigations had been
performed at Yard G prior to the PA (USACE, 2001).
Table YG‐10‐1. Previous Investigations (Yard G)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Year of Study/Source
Media Sampled

1992
JAYCOR RIa

2005 FUSRAP
Investigationb

2006‐2007
FUSRAP RIc

2008
FUSRAP FSd

Sediment/
Surface Water

Soil

Soil

Soil

13 samples

12 samples

3 samples

Surface Soil
Subsurface Soil

8 samples

Sediment

5 samples

Surface Water

5 samples

a

JAYCOR, 1996

b

USACE, 2008a

c

USACE, 2008b

d

USACE, 2011

See Acronyms and Abbreviations for abbreviations used in this table.

During the RI activities conducted in 1992, five surface water and sediment samples (RBW‐SW/SD5601,
RBW‐SW/SD5701, RBW‐SW/SD5702, RBW‐SW/SD5801, and RBW‐SW/SD61 as shown in Figure YG‐10‐1)
were collected at Yard G as part of the basewide sampling in order to establish ambient surface water
quality in the Long Creek Watershed (JAYCOR, 1996). The samples were analyzed for explosives, metals,
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), polycyclic aromatic
hydrocarbons (PAHs), pesticides, and polychlorinated biphenyls (PCBs). Results of the sampling at these
five locations indicated that surface water and sediment samples contained detectable metals but no
detectable explosives.
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In 2000, one additional surface water and sediment sample was collected at location LC05‐H, which is
located adjacent to the northern boundary of Yard G, in order to provide upstream explosives and
metals data for Yard G. Results at LC05‐H indicated that surface water and sediment samples contained
detectable concentrations of metals and only one detectable result for explosives (a low result for
2,4,6‐trinitrotoluene [TNT] in surface water).
In 2001, the USACE completed a PA of several areas potentially impacted by Atomic Energy Commission
activities at the IAAAP, including Yard G. The PA activities included a site visit and review of the historical
information available for Yard G, but no sampling or other investigative activities were performed at
that time. Although historical records did not indicate any releases at Yard G, the PA recommended that
further investigation be conducted at Yard G to address the limited potential for releases of
contaminants attributable to past Atomic Energy Commission operations (USACE, 2001).
In 2002, Yard G was covered by the aerial radiological survey conducted at the IAAAP (U.S. Army Joint
Munitions Command, 2003). Gross count data, reflective of gamma ray emissions, was collected for the
entire IAAAP facility using a sodium‐iodide detector system mounted on a helicopter. No indication of
radioactive contamination was found at Yard G during the aerial radiological survey.
In 2005, the USACE conducted gamma walkover surveys covering approximately 16 acres and collected
soil samples for alpha/gamma spectroscopy at Yard G to investigate the potential presence of residual
radiological contamination in this area (USACE, 2008a). The soil sampling consisted of the collection of
12 random surface soil samples and one biased soil sample which were analyzed for uranium (isotopic
analysis). The results of the 2005 radiological surveys and soil sampling indicated that further
investigation for soil‐based DU contamination was not warranted. The uranium results were not
significantly different than background. The results from soil sampling for DU at Yard G had no
exceedances of the human health or ecological screening levels.
In 2006 and 2007, Yard G was investigated by the USACE as part of an RI for OU8, as documented in the Final
FUSRAP Remedial Investigation Report for Firing Sites Area, Yards C, E, F, G, and L, Warehouse 3‐01 and Area
West of Line 5B (USACE, 2008b). During the RI, 12 surface soil samples were collected from 12 biased
locations and analyzed for explosives and metals (Figure YG‐10‐1). The results from the RI soil sampling
indicated that one of the soil samples (IAAP96872) contained a concentration (51 milligrams per kilogram
[mg/kg]) that exceeded the ecological critical concentration of 15.2 mg/kg developed for High Melting
Explosive (HMX).
To further investigate the single exceedance of the ecological screening level for HMX, additional
characterization activities were conducted by the USACE in 2009 during a supplemental investigation
(as reported in Appendix A of the FUSRAP FS [USACE, 2011]). Ten (10) soil samples were collected from
four locations around and beneath the exceedance location (IAAP96872) and were analyzed for HMX
(Figure YG‐10‐1). They were sampled at 0.5‐foot intervals from the surface to a depth of 1.5 feet bgs.
None of the supplemental soil samples exhibited HMX results that exceed the ecological critical
concentration for HMX.

Current Nature and Extent Understanding
This section presents specific information on the sites identified as potential sources of contaminants to
Yard G, as identified in the FUSRAP RI report. The FUSRAP RI soil sample locations were near randomly‐
selected Yard G storage igloos and were biased toward areas where contamination would most likely be
found (i.e., near igloo drain discharge points, localized topographical low points, drainage swales, and
areas immediately adjacent to the igloo loading docks).
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Potential Sources of Contamination
The FUSRAP RI report identified locations at the IAAAP, and specifically at Yard G, where contaminants
may have been released into the environment, and provided an assessment of possible migration
pathways (Table YG‐10‐2).
Table YG‐10‐2. Potential Sources of Contaminants (Yard G)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Location or
Location Type

Potential Source

Site ID

Rationale

Storage Areas
Yard G

Not Assigned







Used by the Atomic Energy Commission from 1948
until 1954 to store classified finished products.
Used by the Army since 1975 for storage of raw and
finished products.
Possible contaminant release locations include areas
near igloo drain discharge points, topographical low
points, drainage swales, and areas immediately
adjacent to the igloo loading docks.
Predominant shallow groundwater flow and surface
water runoff flow directions are toward Long Creek,
which runs through the center of the yard.

See Acronyms and Abbreviations for abbreviations used in this table.

Soil
Twenty‐two (22) metals, 1 explosive, and 13 radionuclides were detected in soil samples collected in
2006. As part of the evaluation for this QAPP, the historical chemical data were screened against
background values developed in the 2004 BERA (average concentration plus two standard deviations)
(MWH, 2004) or the most current USEPA residential and industrial soil regional screening levels (RSLs)
(USEPA, 2017). The radiological data were addressed in the FUSRAP RI. Several metals (cadmium,
chromium, mercury, and selenium) exceeded their respective background values from sporadic sample
locations throughout the Yard G area (Table YG‐10‐3); however, the concentrations were less than their
respective USEPA residential and industrial soil RSLs, which the exception of chromium. Chromium
concentrations in one sample location (64.3 mg/kg at IAAP96881) exceeded the background value of
35.23 mg/kg (Figure YG‐10‐1). The chromium background value is greater than the USEPA residential soil
RSL of 0.3 milligram per kilogram (mg/kg) and the USEPA industrial RSL of 6.3 mg/kg for hexavalent
chromium. HMX was detected at a concentration of 51.2 mg/kg at sample location IAAP96872, located
near the northern boundary of Yard G (Figure YG‐10‐1, Table YG‐10‐3). This concentration exceeded the
ecological critical concentration of 15.2 mg/kg; however, it was less than the USEPA residential soil RSL
of 3,900 mg/kg. No other explosives were detected in Yard G soil samples during the RI. HMX was not
detected in the 10 soil samples collected at four sampling locations around and beneath IAAP96872
during the supplemental investigation conducted in 2009 (Table YG‐10‐3).
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Table YG‐10‐3. Summary of Historical Sample Exceedances by Analyte Group (Yard G)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Do constituents in analyte group exceed QAPP Screening Levels at Yard G?a
Explosives
Metals
PCBs
Radiochemistry
ND
<SedRSL
ND
‐‐
ND
<SedRSL
ND
‐‐
ND
<SedRSL
ND
‐‐

Sample ID/
Location
RBWSD5601
RBWSD5701
RBWSD5702

Media Sampled/
Year
Sediment/1992
Sediment/1992
Sediment/1992

RBWSD5801

Sediment/1992

ND

RBWSD61

Sediment/1992

ND

LC05‐H

Sediment/2000

ND

RBWSW5601

Surface Water/1992

ND

RBWSW5701

Surface Water/1992

ND

RBWSW5702

Surface Water/1992

ND

RBWSW5801

Surface Water/1992

ND

RBWSW61

Surface Water/1992

ND

LC05‐H
(upgradient Yard G)
IAAP89288
IAAP89337
IAAP89338
IAAP89339
IAAP89340
IAAP89341
IAAP89342
IAAP89343
IAAP89344
IAAP89345
IAAP89346

<SedRSL
Mn > ESL
<SedRSL
<SedRSL
Cu, Pb, Mn, Ni > ESL
< SWRSL
Al, Fe > ESL
< SWRSL
Al, Fe > ESL
< SWRSL
Al, Fe > ESL
< SWRSL
Al, Fe > ESL
< SWRSL
Al, Fe, V > ESL

ND

‐‐

ND

‐‐

‐‐

‐‐

ND

‐‐

ND

‐‐

ND

‐‐

ND

‐‐

ND

‐‐

Soil/2005
Soil/2005
Soil/2005
Soil/2005
Soil/2005
Soil/2005
Soil/2005
Soil/2005
Soil/2005
Soil/2005
Soil/2005

‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐

Cr >SWRSL,
Al, Fe, Mn >ESL
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐

IAAP89347
IAAP89348
IAAP89347
IAAP89347
IAAP96871

Soil/2005
Soil/2005
Soil/2005
Soil/2005
Soil/2006

‐‐
‐‐
‐‐
‐‐
ND

‐‐
‐‐
‐‐
‐‐
< BKG

‐‐
‐‐
‐‐
‐‐
‐‐

ND
ND
ND
ND
‐‐

IAAP96872

Soil/2006

< BKG

‐‐

‐‐

IAAP96873
IAAP96874
IAAP96875
IAAP96876
IAAP96877
IAAP96878
IAAP96879

Soil/2006
Soil/2006
Soil/2006
Soil/2006
Soil/2006
Soil/2006
Soil/2006

Se > BKG, < rRSL & iRSL
< BKG
< BKG
< BKG
Se > BKG, < rRSL & iRSL
< BKG
Se > BKG, < rRSL & iRSL

‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐

‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐

Surface Water/2000

< SWRSL, < ESL

HMX <rRSL & iRSL
HMX > Eco CC
ND
ND
ND
ND
ND
ND
ND

‐‐

‐‐

‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐

No
ND
ND
ND
ND
ND
ND
ND
No
ND
ND
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Table YG‐10‐3. Summary of Historical Sample Exceedances by Analyte Group (Yard G)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Sample ID/
Location
IAAP96880

Media Sampled/
Year
Soil/2006

IAAP96881

Soil/2006

IAAP96882
IAAP116583
IAAP116584
IAAP116585
IAAP116586
IAAP116587
IAAP116588
IAAP116589
IAAP116590
IAAP116591
IAAP116592
IAAP116593

Soil/2006
Soil/2009
Soil/2009
Soil/2009
Soil/2009
Soil/2009
Soil/2009
Soil/2009
Soil/2009
Soil/2009
Soil/2009
Soil/2009

Do constituents in analyte group exceed QAPP Screening Levels at Yard G?a
Explosives
Metals
PCBs
Radiochemistry
ND
Hg, Se> BKG, < rRSL & iRSL
‐‐
‐‐
Cd, Cr, Se > BKG, Cr > rRSL
‐‐
ND
‐‐
& iRSL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Se > BKG, < rRSL & iRSL
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐

‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐

‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐

a

Ecological risk assessment conducted as part of FUSRAP RI (USACE, 2008b).
Chromium (total) was screened against hexavalent chromium values.
‐‐ = Analyte group not analyzed
Al = Aluminum
Cd = Cadmium
Cr = Chromium
Fe = Iron
Hg = Mercury
Mn = Manganese Se = Selenium
V = Vanadium
BKG = IAAAP Background value(MWH, 2004) (Appendix B, Table B‐2)
Eco CC = Ecological critical concentration
ESL –Ecological screening level for surface water (Appendix B, Table B‐1)
iRSL = Regional screening level for industrial soil (USEPA 2017)
ND = Not detected
rRSL = Regional screening level for residential soil (Appendix B, Table B‐2)
SWRSL = Human health regional screening level for surface water (Appendix B, Table B‐1)
See Acronyms and Abbreviations for abbreviations used in this table.

b

Sediment
No explosives or PCBs were detected in the five sediment samples collected from Long Creek within
Yard G in 1992. None of the metals were detected above current human health screening levels
(Appendix B) during this sampling event (Table YG‐10‐3). Manganese (648 mg/kg at RBWSD5801)
exceeded the current ecological screening level of 460 mg/kg at one location. Results of the
September 2000 sampling at upstream location LC05‐H on Long Creek were similar in nature. The
sediment sample contained detectable concentrations of metals, but none exceeded the current human
health screening levels (Appendix B) and no explosives were detected. However, concentrations of
copper (45 mg/kg), lead (42.9 mg/kg), manganese (2730 mg/kg), and nickel (24.6 mg/kg) exceeded
ecological screening levels at the upgradient sampling location. No radiological analysis has been
conducted for sediment samples at Yard G.
Surface Water
No explosives or PCBs were detected, and no metals were detected at levels greater than their current
human health screening levels (Appendix B) in the five surface water samples collected during the
1996 RI (Table YG‐10‐3). Concentrations of aluminum (351 to 1700 g/L), iron (374 to 2150 g/L),
manganese (239 g/L) and/or vanadium (12.8 g/L) were greater than project ecological screening
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levels presented in Appendix B. Results of the September 2000 surface water sampling at LC05‐H
(i.e., upgradient to Yard G) indicated that the estimated chromium concentration of 2J g/L exceeded
the current human health surface RSL of 1.24 g/L, but was less than the ecological screening level of
11 g/L (Appendix B). One explosive (2,4,6‐TNT) was estimated at 0.17J g/L in this surface water
sample, but it did not exceed the project screening criteria presented in Appendix B. The results were
originally presented in the 2004 Baseline Ecological Risk Assessment (BERA) (MWH, 2004) as a
downgradient monitoring location for Line 3A and were screened against screening values presented in
the BERA. This location is immediately north (upstream) of the site, so the exceedances are not site
related. No radiological analysis has been conducted for surface water samples at Yard G.
CSM Summary and Data Gaps
Based on available information and the discussions presented above, the following conclusions are
made regarding the CSM at Yard G:


Soil and sediment were addressed under the FUSRAP ROD in accordance with the FUSRAP Federal
Facility Agreement (FFA). Land use controls were the preferred alternative.

•

Surface water and groundwater sampling was not conducted as part of the FUSRAP RI and
investigation of these media has been deferred to the IRP in accordance with the FUSRAP FFA.

•

Historical soil sample locations IAAP96872 (HMX) and IAAP96881 (chromium) are the most probable
areas where contamination would be encountered. The concentrations indicate the potential for
leaching depending on the actual depth to groundwater. In order to verify the presence or absence
of contamination, groundwater samples should be collected from temporary well points located in
the vicinity of these soil samples and analyzed for explosives or chromium (Figure YG‐10‐2).

•

Surface water samples should be collected from various locations from Long Creek and analyzed for
explosives and RCRA metals to verify the absence or presence of explosives or metals contamination
in surface water (Figure YG‐10‐2).

Vicinity Groundwater Plumes
There are no groundwater plumes from other IRP sites in the vicinity of Yard G located within the Long
Creek Watershed. The closest plume is the royal demolition explosive (RDX) groundwater plume
emanating from Line 800 and the Line 800 Pinkwater Lagoon that is located approximately 2,500 feet
northeast of Yard G in the Brush Creek watershed. The groundwater flow direction for this plume is
toward the east and southeast toward Brush Creek, not to the southwest toward Long Creek and Yard G.

Conceptual Exposure Model
Based on the understanding of site conditions, Figure YG‐10‐3 presents the conceptual exposure model for
human or ecological receptors, as appropriate. The Potential Exposure Scenarios summary table at the
bottom of Figure YG‐10‐3 shows the exposure media and pathways; COPCs in the indicated media and
pathways will be evaluated in the human health and ecological risk assessments conducted as part of the RSI.

Data Quality Objectives
The SRI will be performed to evaluate nature and extent and fate and transport of contamination,
estimate human health and ecological risk, and recommend a path forward consistent with USEPA
guidance (USEPA, 1988). DQOs are as summarized in Table YG‐11‐1. The specific tasks that will be
performed during the RI are described in Yard G Worksheet #14. The rationale behind the steps outlined
in Table YG‐11‐1 is presented in detail in Yard G Worksheet #17.
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Figure YG‐10‐3. Yard G ‐ Conceptual Exposure Model
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Yard G Worksheet #11:
Project/Data Quality Objectives
Project quality objectives (PQOs) define the type, quantity, and quality of data needed to answer specific
environmental questions and support proper environmental decisions. The PQOs were developed
during the work planning process.

Who Will Use the Data?
The USACE, IAAAP, Army Environmental Command (AEC), the CH2M Team, and other project
stakeholders will use the data to support the environmental decisions, as outlined in Yard G
Worksheets #10, #17, and #18.

What Are the Project Screening Levels?
Concentrations of explosives (HMX) and metals (total and hexavalent chromium) in groundwater and
surface water will be compared with the project risk screening levels (Appendix B). Screening levels are
based on human health and ecological project objectives, with the hierarchy of the specific objectives
selected defined in IAAAP Worksheet #15. The derivation of screening levels is described in IAAAP
Worksheet #15. Use of the screening levels to make decisions about the site is described in
Table YG‐11‐1.

What Will the Data Be Used for?
As indicated in Yard G Worksheet #14, shallow groundwater and surface water samples will be collected and
analyzed for target analytes to achieve the SRI objective, which is to characterize the site.

What Types of Data Are Needed and How “Good” Do the
Data Need to Be in Order to Support the Environmental
Decision?
The types of data needed for the SRI include definitive level data quality analyzed using a DoD‐certified
laboratory for the methods and analytes as described in IAAAP Worksheet #15. Definitive‐quality data
will be screened against the appropriate screening levels and used to support the decisions listed in
Table YG‐11‐1. The use of these data is not restricted unless there is a quality problem, such as a
recurring quality control (QC) exceedance or a gross QC exceedance that would result in rejected data,
as defined in IAAAP Worksheet #36. The sampling design and rationale are presented in Yard G
Worksheet #17.
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How Many Data Are Needed? Where, When, and How Should
They Be Collected and Generated?
Tables provided in IAAAP Worksheet #14 describe the planned field investigation activities and schedule.
The number and locations of samples needed, and the rationale for placement, are presented in Yard G
Worksheets #17 and #18.

Who Will Collect and Generate the Data?
The CH2M Team will collect the data on behalf of the USACE and IAAAP. Samples for analysis will be sent
under chain of custody to the TestAmerica Laboratory (Arvada, Colorado, and St. Louis, Missouri), which
maintains required certifications to meet State of Iowa and DoD requirements, including National
Environmental Laboratory Accreditation Program certification and DoD Environmental Laboratory
Accreditation Program (ELAP) certification.

How Will the Data Be Reported and Archived?
The data will be reported in the SRI report according to procedures outlined in this UFP‐QAPP. Hardcopy
and/or electronic (such as database management system) data will be stored by the CH2M Team for 5 years
after project completion. Project data and reports will be managed by the CH2M Team via a proprietary
database system, with final data deliverables submitted to the USACE via the Environmental Restoration
Information System (ERIS). The final SRI report will become part of the Administrative Record file.
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Table YG‐11‐1. Data Quality Objectives (Yard G)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Step 1:
Problem Statement
The FUSRAP RI and FS reports identified
soil, sediment, and surface water
sampling and radiological surveys
conducted at Yard G and soil and
sediment were addressed under the
FUSRAP ROD. However, shallow
groundwater samples were not
collected within Yard G during the RI to
evaluate potential site contamination,
and the surface water data are
outdated.
Current surface water and
groundwater data are needed to
evaluate the presence or absence of
contamination.

Step 2:
Decisions to be Made
When evaluating the potential
contamination in groundwater and
surface water, the following decisions
will need to be made:
1. What quantity and location of
samples are required to evaluate the
presence or absence of
contamination in each media?
2. Do site analytical data confirm that
contaminant concentrations are
present at concentrations greater
than risk‐based screening levels for
groundwater and surface water?

Step 3:
Input to the Decision
Elements to be considered in the
decisions include the following:
1. Information and data contained in
the FUSRAP RI and FS reports.
2. Existing historical records of site use
and releases.
3. The Yard G CSM, such as topography,
geology and hydrogeology, nature
and extent of contamination, current
and historical surface water drainage
features, groundwater flow
direction, and outfalls.
4. Site improvements or development
history that has occurred after
releases or sampling.
5. Expected volume or mass of
potential release.
6. Availability and capabilities of drilling
equipment.
7. Field observations and
measurements from sampling
activities.
8. Evaluation of lithology based on soil
cuttings
9. Depth to groundwater
measurements and groundwater
gradient.
10. Sample locations and depths and
access to proposed locations.
11. RI analytical data and project‐
specific screening level objectives,
as defined in IAAAP Worksheet #15.

Step 4:
Study Area Boundaries
Spatial Boundaries: Collect
groundwater samples at Yard G to
evaluate the presence or absence of
contamination based on the evaluation
of historical soil data with elevated
concentrations exceeding human
health or ecological screening criteria.
Collect surface water data from
locations in Long Creek to evaluate the
presence or absence of contamination.

Step 5:
Decision Rules

Step 6:
Acceptable Limits on Decision Error

Decision 1—Location of Samples

Decision errors will be minimized
through site understanding obtained
from previous site visits, development
of the CSM, and adherence to SOPs
during well installation and sampling.

The SRI samples at Yard G will be determined
based on the ability to access locations to collect
groundwater and surface water samples in
conjunction with existing records of site use and
releases, topography, drainage features, and
professional judgement to place sample locations.
Decision 2—Confirm Presence or Absence of
Contamination
If analytical data, in combination with
consideration of the Yard G CSM, indicate that
contamination is detected at concentrations
greater than the respective screening criteria as a
result of a release at that site, then the presence of
groundwater and/or surface water contamination
will be confirmed.
If analytical data, in combination with
consideration of the Yard G CSM, indicate that
analytes are not detected or are detected at
concentrations less than the respective screening
criteria, then the absence of groundwater and/or
surface water contamination will be confirmed.
Decision 3—Evaluate Potential Risk If Presence
Contamination Confirmed
If presence of contamination is confirmed in
groundwater additional investigation will be
conducted as necessary to determine nature and
extent, then the SRI will proceed with a human
health risk assessment (HHRA) and a FS will be
recommended if warranted.
If presence of contamination is confirmed in
surface water, then the SRI will proceed with a
HHRA and a screening level ecological risk
assessment (SLERA) and a FS will be recommended
if warranted.
Decision 4—Recommend NFA If Absence of
Contamination Verified/Confirmed
If there is an absence of contamination at the site
in groundwater and surface water, then the SRI will
recommend NFA for the site. The site will proceed
through the CERCLA process to a PP and ROD with
the NFA recommendation.

See Acronyms and Abbreviations for abbreviations used in this table.

Laboratory analyses will be conducted
in accordance with this UFP‐QAPP.
Analytical chemical data will meet
quality expectations for precision,
accuracy, representativeness,
completeness, comparability, and
sensitivity (PARCCS), as defined by this
UFP‐QAPP.
The analytical methods will provide the
lowest available detection limits
(DL/LOD/LOQ) that will allow for the
data to be compared to screening
levels summarized in Appendix B and
meet risk assessment objectives.
Collection and interpretation of field
measurements (e.g., groundwater
sample depth, surface water and
groundwater quality parameters, etc.)
will be conducted in accordance with
standard industry practice and as
specified in this UFP‐QAPP.

Step 7:
Optimize the Design
Sampling Design:
1. Using existing data as the basis,
three surface water samples will be
collected in Long Creek throughout
Yard G (Figure YG‐10‐2). Refer to
Yard G Worksheet #17 for sample
design and rationale.
2. Using existing data as the basis, two
shallow DPT boreholes will be drilled:
one location near the northern end of
Yard G near a historical sampling
location with elevated explosives
(IAAP96872), and one near a
historical sampling location with
chromium concentrations greater
than background (IAAP96881)
(Figure YG‐10‐2). One groundwater
sample will be collected with a
Screen Point Sampler from each
location to verify the presence or
absence of groundwater
contamination. Refer to Yard G
Worksheet #17 for sample design
and rationale.
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Yard G Worksheet #14:
Project Tasks
The SRI at Yard G will consist of the following:












Mobilization
Utility clearance
Direct push groundwater sampling
Surface water sampling
Surveying
Decontamination
Demobilization
Waste management
Laboratory analysis and data management
Baseline risk assessment
Reporting and ERIS

Mobilization
See IAAAP Worksheet #14.

Utility Clearance
See IAAAP Worksheet #14.

Direct Push Groundwater Sampling
Two borings will be advanced using direct push technology (DPT) techniques capable of using hollow
stem augers if necessary for the purpose of collecting discrete groundwater samples with a Screen Point
Sampler or equivalent (Figure YG‐10‐2). Boreholes will be advanced, in accordance with SOP‐15, to
shallow groundwater, which is anticipated to be encountered at a depth of between 20 to 40 feet bgs
depending on the location of the boring at the site. Groundwater grab sampling will be conducted in
accordance with SOP‐15.
Before collecting groundwater grab samples, depth‐to‐water and field parameters (pH, temperature,
specific conductance, oxidation‐reduction potential, dissolved oxygen, and turbidity) will be recorded in
the field logbook. Groundwater grab samples will be collected following a low‐flow sampling protocol
using a peristaltic pump and disposable tubing. Prior to sampling using the peristaltic pump, at least one
tubing volume should be purged. Filtration will be performed only for metals, using a 0.45 micron filter.
However, filters with an approximate 20 to 30 micron pore size may first be used to remove bulk
particulates from metals samples (total and filtered) and explosives samples (total). The samples will be
preserved, as required, by in the field immediately after collection and filtration.
Following sampling, the borehole will be abandoned with hydrated bentonite pellets in accordance with
SOP‐15. The surface will be restored with material consistent with the surrounding soils at the same
interval. Landscaped areas disturbed during drilling will be restored with like materials.
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Surface Water Sampling
Surface water sampling will be completed in accordance with SOP‐13. Three surface water samples will be
collected by either direct grab method or sample transfer device method (Figure YG‐10‐2). Sample handling
procedures will follow SOP‐09 and SOP‐10. Field work will be documented in accordance with SOP‐07.

Surveying
See IAAAP Worksheet #14.

Decontamination
See IAAAP Worksheet #14.

Demobilization
See IAAAP Worksheet #14.

Waste Management
See IAAAP Worksheet #14.

Laboratory Analysis and Data Management
Laboratory Analysis
TestAmerica in Arvada, Colorado, is the primary laboratory and will analyze the groundwater and
surface water samples for parameters, with the exception of the metals analysis, which will be
subcontracted to their St. Louis, Missouri, laboratory. TestAmerica holds a current DoD ELAP
certification for the required methods and analytes.

Data Management
See IAAAP Worksheet #14.

Data Review
See IAAAP Worksheet #14.

Data Evaluation and Usability
See IAAAP Worksheet #14.

Baseline Risk Assessment
See IAAAP Worksheet #14. For groundwater, data from existing background wells will be used to
calculate background concentrations of metals as discussed in IAAAP Worksheet #14. For surface water,
data from existing and new background locations will be used to calculate background concentrations as
discussed in IAAP Worksheet #14.

Reporting and ERIS
See IAAAP Worksheet #14.
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Yard G Worksheet #17:
Sampling Design and Rationale
This worksheet describes the design and rationale for the SRI activities.

Investigation Design and Rationale
The following subsections describe the groundwater and surface water samples proposed to characterize
the site. Soil and sediment associated with Yard G were addressed under the FUSRAP RI and ROD.

Rationale for Numbers and Locations of Samples
Yard G has two locations with elevated explosives or chromium in soil (observed during the FUSRAP RI)
where potential groundwater contamination would most likely be located. Therefore, biased
groundwater and biased surface water samples will be collected as follows:


Two shallow DPT borings (hollow stem auger capable if required) will be installed in order to verify
the presence or absence of contaminants in shallow groundwater at Yard G. These borings will be in
the vicinity of historical locations IAAP96872 (HMX detection) and IAAP96881 (chromium detection),
where elevated concentrations of explosives or chromium were observed in soil. The list of
analytical parameters for each sample is indicated on Yard G Worksheet #18.



Three surface water samples will be collected along Long Creek: one northern location situated just
downstream of the confluence of Long Creek and a tributary (upstream), one central (midstream)
location, and one southern (downstream) location within Yard G. The list of analytical parameters
for each sample is indicated on Yard G Worksheet #18.

Figure YG‐10‐2 shows the approximate locations of the groundwater and surface water samples.
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Yard G Worksheet #18:
Sampling Locations and Methods
Table YG‐18‐1 summarizes the sampling matrix, number of samples to be collected, analytical
parameters, and the rationale for sampling location described in Yard G Worksheet #17 (Sampling
Design and Rationale).
Table YG‐18‐1. Sample Locations and Sampling SOP Requirements (Yard G)
UFP‐QAPP RI, IAAAP, Middletown, Iowa

Matrix

Depth

Analytical
Group

Concentration
Level

Estimated Number
of Samples
(Identify FDs)a

Sampling SOP
Referenceb

Rationale for
Sampling Location

Yard G
Surface Water

Surface
(0 to
6 inches)

RCRA Metals
Explosives

Low

Three samples

SOP‐03, SOP‐04,
SOP‐07, SOP‐08,
SOP‐09, SOP‐10,
SOP‐13, SOP‐22

Three biased locations
roughly evenly spaced
along Long Creek
within Yard G.

Groundwater

Shallow

Total
chromium,
hexavalent
chromium,
Explosives

Low

Two samples

SOP‐03, SOP‐04,
SOP‐06, SOP‐07,
SOP‐08, SOP‐09,
SOP‐10, SOP‐11,
SOP‐15, SOP‐17,
SOP‐18, SOP‐22

Biased locations based
on historical sample
locations.

See Acronyms and Abbreviations for abbreviations used in this table.
a

At a minimum, one FD sample will be collected for every 10 samples per field event, one MS/MSD sample will be collected for
every 20 samples per field event, and one equipment blank will be collected for every 20 samples per field event.

b

SOP‐03, Global Positioning Satellite System Surveying
SOP‐04, Equipment Decontamination Procedures
SOP‐07, Note Taking and Field Log Books
SOP‐08, Site Reconnaissance, Preparation, and Restoration
SOP‐09, Packing and Shipping of Environmental Samples
SOP‐10, Sample Handling and Custody
SOP‐11, Water Level Measurements
SOP‐13, Surface Water Sampling
SOP‐15, Direct‐push Groundwater Sampling
SOP‐17, Utility Clearance for Intrusive Operations
SOP‐18, Soil Boring Logging
SOP‐22, Permits and Clearance
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Yard L Worksheet #10:
Conceptual Site Model
This worksheet describes the site‐specific background and environmental problem in relation to the
conceptual site model (CSM) for Yard L. The CSM integrates existing information and assumptions about
the physical site conditions, operational history, and characteristics of chemicals of potential concern
(COPCs) based on historical reports. The CSM is based on the current understanding of site history and
conditions.

Background
This background section consists of the site description and operational history.

Site Description
Yard L is located approximately 1,000 feet south of the northern boundary of the IAAAP and is bordered
by administrative buildings to the west, Lines 5A and 5B to the south, and the Roundhouse Transformer
Storage Area to the east. Yard L contains three long, rectangular buildings that run in an east‐to‐west
orientation with railroad tracks that run along the buildings for access (USACE, 2008a) and covers an
area approximately 3 acres in size.

Operational History
Historical information indicates that, beginning in 1960, a portion of Yard L (Warehouses L‐37‐1, L‐37‐2,
and L‐37‐3) was used by the Atomic Energy Commission to provide Line 1 storage space for classified
component parts. The three warehouse buildings were used to facilitate receipt and shipment of
finished products used in the production at Line 1. Little information was available on the former Atomic
Energy Commission activities at IAAAP due to the secret nature of the work. Line 1 was used to
assemble nuclear weapons. Radioactive materials handled on Line 1 were received in a sealed
configuration and were swipe tested before use (US Army Toxic and Hazardous Materials Agency, 1980).
Double security fencing surrounds these three warehouse buildings. Information from a former
employee indicated that Warehouse 21 was used for inert storage. There is no evidence that raw
explosive materials were stored in these warehouses, or that the components were worked, machined,
fabricated, or joined in Yard L (USACE, 2008a). Yard L is currently in use by the U.S. Army for storage of
inert parts and materials (Bellrichard, 2017).

Conceptual Site Model
Yard L was identified and defined during a preliminary assessment (PA) under the Formerly Utilized Sites
Remedial Action Program (FUSRAP) as possibly being impacted by Atomic Energy Commission
operations, although the probability of contamination was low. As a result, the areas surrounding
Warehouses L‐37‐1, L‐37‐2, and L‐37‐3 proceeded through radiological surveys, remedial investigation
(RI), feasibility study (FS), proposed plan (PP), and record of decision (ROD) under FUSRAP for soil.
During the FUSRAP Technical Project Planning discussions, no chemical COPCs were identified for Yard L
based on the operational history (USACE, 2008a). Therefore, no chemical sampling was conducted
during the RI. Results of the FUSRAP RI indicated that Yard L was not radiologically impacted. Soil
remediation was not required at Yard L under the FUSRAP ROD to achieve industrial land use. The
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Selected Remedy of the FUSRAP ROD acknowledges continued land use controls (LUCs) to prevent
inappropriate use of the site and CERCLA Five‐Year reviews to verify that industrial land use continues.
The FUSRAP ROD places an expectation of continued industrial use supported by use restrictions and
out grants administered by the U.S. Army as part of its land management responsibilities. The IAAAP is
currently an industrialized military installation with LUCs in place to limit access to the property as a
whole and to individual plant production areas. The FUSRAP selected remedy is protective under the
assumptions for the current site conditions without any additional LUCs. The expected future use of the
property is to continue under the authority of the United States Department of Defense (DoD) as a
military installation with industrial use. Five‐Year reviews will evaluate whether the assumptions are still
applicable and verify the selected remedy remains protective. Groundwater was not addressed by the
FUSRAP ROD. Surface water and sediment are not present at the site. No soil COPCs were identified in
the FUSRAP RI; therefore, groundwater sampling is not warranted for Yard L. The CSM presented in this
section is based on the current understanding of the environmental conditions and regulatory program.
This section is organized as follows:






Environmental Site Setting
- Topography and Surface Drainage Features
- Land Use
- Geology and Hydrogeology
Previous Investigations
Current Nature and Extent Understanding
Vicinity Groundwater Plumes

Environmental Site Setting
The following sections describe the physical site‐specific characteristics and those that differ from the
installation environmental setting presented in IAAAP Worksheet #10. In addition, a summary of the
previous environmental investigations is provided.
Topography and Surface Drainage Features
The ground surface at Yard L consists of relatively flat terrain, with the southeastern portion of the yard
having a slight slope to the southeast toward a tributary of Brush Creek. In general, Yard L is flat with
little changes in topography. Each of the three warehouses in this area is approximately 500 feet long by
50 feet wide. Concrete loading docks approximately 510 feet long by 10 feet wide are located adjacent
to the south side of each warehouse. The loading docks are elevated approximately 5 feet from the
adjacent rail line that is located immediately to the south (USACE, 2003). A rail line is also located on the
northern side of the three warehouses.
Overland surface water flow in the southeastern part of Yard L (the area surrounding the three
warehouse buildings used by the Atomic Energy Commission) drains southward into northern tributaries
at the headwaters of Brush Creek.
Land Use
Land use at IAAAP is either agricultural use, forested, administrative, or industrial as described in IAAAP
Worksheet #10. Current land use is considered industrial. The site is located in a restricted zone and is
closed to all recreational use.
Geology and Hydrogeology
No borings or monitoring wells have been installed in Yard L. The information presented here is based
on soil boring and monitoring well data from the surrounding area. Yard L is underlain by deposits of
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clayey silt (loess) that are expected to be 5 to 15 feet thick. Underlying the loess is a thick layer of glacial
till (Kellersville Till). The till is composed of silty clay with some discontinuous sandy lenses and is
expected to be between 30 to 70 feet thick in this area. The underlying bedrock consists of the cherty
limestone of the upper Warsaw Formation.
No site‐specific data are available concerning the site hydrogeology. Based on well data from the
surrounding area, the site hydrogeology is characterized by the presence of two aquifers, the shallow
(or drift) aquifer, and the upper bedrock aquifer. Based on the basewide potentiometric contour map
for shallow groundwater, the flow directions in the shallow groundwater aquifer are similar to surface
water flow patterns (Tetra Tech, 2009). Shallow groundwater flow in the eastern part of Yard L is to the
southeast (toward Brush Creek). Depth to shallow groundwater at Yard L is not known, but is anticipated
to be approximately 5 feet belowground surface (bgs) based on the water levels reported in shallow well
G‐49, located approximately 300 feet east of the site. Based on the basewide potentiometric contour
map for upper bedrock (Tetra Tech, 2012), groundwater flow in the upper bedrock aquifer is generally
toward the west or southwest at Yard L.

Previous Investigations
Some investigation work has been conducted at Yard L, as summarized in Table YL‐10‐1 and discussed
below. Prior to the PA/site inspection (SI), no investigations had been performed at Yard L.
In 2001, the USACE completed a PA of several areas potentially impacted by Atomic Energy Commission
activities at the IAAAP, including Yard L. The PA activities included a site visit and review of the historical
information available for Yard L, but no sampling or other investigative activities were performed at that
time. Although historical records did not indicate any releases at Yard L, the PA recommended that
further investigation be conducted to address the limited potential for releases of contaminants
attributable to past Atomic Energy Commission operations (USACE, 2001).
In 2002, Yard L was covered by the aerial radiological survey conducted at the IAAAP (U.S. Army Joint
Munitions Command, 2003). Gross count data, reflective of gamma ray emissions, was collected for the
entire IAAAP facility using a sodium‐iodide detector system mounted on a helicopter. No indication of
radioactive contamination was found at Yard L during the aerial radiological survey.
In 2003, the USACE conducted an initial radiological investigation survey, referred to as a site
reconnaissance survey, of the three warehouses in Yard L that were identified as having been used by
the Atomic Energy Commission. The survey, which applied only to actual building interior and exterior
structures, involved scanning for total beta surface activity and fixed‐point measurements for total alpha
and beta surface activity using portable radiological survey equipment, and collection of smears for
measurement of removable alpha and beta activity. The results of the survey confirmed the absence of
detectable radiological contamination in or on the building surfaces as documented in Iowa Army
Ammunition Plant Site Reconnaissance Survey for Buildings L‐37‐1, L‐37‐2, and L‐37‐3 (USACE, 2003).
In 2005, the USACE conducted gamma walkover surveys and collected six soil samples for alpha/gamma
spectroscopy to investigate the potential presence of residual radioactive contamination in the area
around the three buildings of Yard L. The gamma walkover surveys of the ground surface at Yard L
concentrated on open areas and low areas south of the three buildings. The soil sampling consisted of
the collection of six random surface soil samples which were analyzed for evidence of radiological
contamination (Figure YL‐10‐1). The results of the 2005 radiological survey and the soil sampling
indicated that further investigation for soil‐based depleted uranium (DU) contamination was not
warranted. The uranium results were not significantly different than background (USACE, 2008a).
The sampling results were documented in the Final Iowa Army Ammunition Plant FUSRAP Remedial
Investigation Report for Firing Sites Area, Yards C, E, F, G, and L, Warehouse 3‐01 and Area West of Line
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5B, Middletown, Iowa (USACE, 2008b). Based on historical data, it was determined that there were no
COPCs in Yard L. Therefore, no chemical sampling was conducted at Yard L. No further sampling was
conducted at Yard L during the 2006 and 2007 FUSRAP RI activities (USACE, 2008b).

Current Nature and Extent Understanding
This section presents specific information rationale as to why there are no potential sources at Yard L
(Table YL‐10‐1) as identified in the FUSRAP RI report (USACE, 2008a).
Potential Sources of Contamination
The FUSRAP RI identified locations where contaminants may have been released into the environment,
and provided an assessment of possible migration pathways (Table YL‐10‐1).
Table YL‐10‐1. Potential Sources of Contaminants (Yard L)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Location or
Location Type

Potential Source

Site ID

Yard L

Not Assigned

Rationale

Storage Areas


Area surrounding 3 warehouse buildings.



Operated 1960 to ~1975 by Atomic Energy Commission;
used by the Army since 1975.



Storage of finished Line 1 classified component parts,
most likely were sealed radioactive materials.



No evidence that raw explosive materials were stored in
these warehouses, or that the components were worked,
machined, fabricated, or joined in Yard L.



No COPCs identified in soil.

See Acronyms and Abbreviations for abbreviations used in this table.

Soil
Soil samples collected around the three buildings were not impacted by radiological contamination
above screening levels (Table YL‐10‐2).
Table YL‐10‐2. Summary of Historical Sample Exceedances by Analyte Group (Yard L)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Do constituents in analyte group exceed QAPP Delineation Screening Levels at Yard L?

Sample ID/
Location

Media
Sampled/Year

Explosives

Metals

PCBs

Radiochemistry

IAAP89351

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89352

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89353

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89354

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89355

Soil/2005

‐‐

‐‐

‐‐

No

IAAP89356

Soil/2005

‐‐

‐‐

‐‐

No

‐‐ = Analyte group not analyzed
See Acronyms and Abbreviations for abbreviations used in this table.
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CSM Summary
Based on available information and the discussions presented above, the following conclusions are
made regarding the CSM at Yard L:


No soil chemical COPCs were identified for Yard L in the FUSRAP RI based on the operational history
(USACE, 2008a). Therefore, no groundwater investigation is warranted.



No surface water or sediment is present at the site.

Vicinity Groundwater Plumes
Yard L is located in the northern portion of the IAAAP and the general groundwater flow direction is to
the southeast. No sites in the surrounding area could serve as potential upgradient sources of
groundwater contamination to Yard L.

Conceptual Exposure Model
The FUSRAP RI concluded that there was no radiological contamination or COPCs in soil. Therefore,
there are no constituents of interest in the groundwater at Yard L. As a result, there are no potential
exposure media or pathways.

Data Quality Objectives
The approved FUSRAP RI that addressed soil was performed to evaluate nature and extent and fate and
transport of contamination, estimate human health and ecological risk, and recommended a path
forward consistent with the USEPA Guidance (USEPA, 1988). The FUSRAP RI concluded that there was no
radiological contamination or COPCs in soil. The three buildings associated with Yard L were only used to
facilitate receipt and shipment of sealed radioactive materials (i.e., finished products). Therefore, no
groundwater sampling is warranted for this site. The historical operations of Yard L will be documented
in a groundwater supplemental RI to indicate that there are no COPCs in groundwater at Yard L.
Because no investigation of Yard L will be conducted, no other site‐specific worksheets are required
under this UFP‐QAPP.
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FIGURE YL-10-1
Yard L Site Layout and Historical Sample Locations
Iowa Army Ammunition Plant
Middletown, Iowa
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Unidentified Substance Waste Site
Worksheet #10:
Conceptual Site Model
This worksheet describes the site‐specific background and environmental problem in relation to the
conceptual site model (CSM) for the Unidentified Substance Waste Site (Site IAAP‐022) and Unidentified
Substance Waste Site Groundwater (Site IAAP‐022G). The CSM integrates existing information and
assumptions about the physical site conditions, operational history, and characteristics of chemicals of
potential concern (COPCs) based on historical reports. The CSM is based on the current understanding of
site history and conditions, and will be updated in the future based on information from the remedial
investigation (RI) activities being conducted under this Quality Assurance Project Plan (QAPP).

Background
This background section consists of the site description and operational history.

Site Description
The Unidentified Substance Waste Site (Site IAAP‐022/022G) covers an area approximately 20 feet by
20 feet. The site is situated in the central portion of the IAAAP, northwest of Yard O along the south side of
the railroad track, approximately 450 feet west of Plant Road I (Figure USWS‐10‐1). The spill area is located
15 to 20 feet south of the railroad track bed. No buildings are associated with the site. The unidentified
substance, believed to be road surfacing oil, was discovered on July 16, 1985, and was thought to have
been from a leaking railroad tank car. According to site personnel, the spill area was subsequently covered
with approximately 10 feet of fill sloping away from the railroad tracks (Tetra Tech, 2006).

Operational History
This site was not used as an operational line.

Conceptual Site Model
The Unidentified Substance Waste Site was included in the RCRA Facility Assessment (RFA) conducted in
1986 and the preliminary assessment (PA)/site investigation (SI) conducted in the late 1980s/early
1990s, and no significant soil contamination was observed. The site did not warrant inclusion in the RI.
The Final Comprehensive (Brush Creek, Spring Creek, Long Creek, and Skunk River) Watersheds
Evaluation and Supplemental Data Collection Work Plan (CWWP) concluded the site was adequately
characterized and that groundwater was not likely to be impacted because soil contamination was
minimal. The CWWP concluded that no further investigation is required for this site, based on the
findings from historical sampling (Tetra Tech, 2006). The CSM presented in this section is based on the
current understanding of the environmental conditions and regulatory program. This section is
organized as follows:
 Environmental Site Setting
- Topography and Surface Drainage Features
- Land Use
- Geology and Hydrogeology
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Previous Investigations
Current Nature and Extent Understanding
Upgradient and Downgradient Vicinity Groundwater Plumes

Environmental Site Setting
The following sections describe the physical site‐specific characteristics and those that differ from the
installation environmental setting presented in IAAAP Worksheet #10. In addition, a summary of the
previous environmental investigations is provided.
Topography and Surface Drainage Features
Surface topography is relatively flat in the surrounding area of the spill, thus a definitive overland
surface water flow direction could not be determined from the site visit during the SI activities. Surface
water runoff originating in the location of the presumed spill area during precipitation events collects in
a drainage depression which parallels the track bed. The location of the presumed spill area is
moderately to densely vegetated with small to medium trees. The site is approximately 450 feet north
of the nearest tributary of Long Creek.
Land Use
Land use at IAAAP is either agricultural use, forested, administrative, or industrial as described in IAAAP
Worksheet #10. Current land use at the Unidentified Substance Waste Site is considered unmaintained
forest and is located adjacent to a railroad line. The site is located in recreational zone 5A.
Geology and Hydrogeology
No site‐specific geology information is available for the Unidentified Substance Waste Site. Based on soil
borings from the nearby Construction Debris Landfill (CDL), the thickness of the Kellerville Till is likely
greater than 26 feet. The groundwater in the vicinity of the CDL flows southwest toward an unnamed
tributary of Long Creek (Tetra Tech, 2006).

Previous Investigations
Two investigations have been conducted at the Unidentified Substance Waste Site, as summarized in
Table USWS‐10‐1 and discussed below.
During the RFA field work conducted in 1986, five aliquots were collected from the spill area, which was
approximately 20 feet in diameter. The aliquots were homogenized into a single waste sample
(i.e., mucky organic soil and spilled substance), which was analyzed for volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), and pesticide/polychlorinated biphenyls (PCBs). No
contaminants were detected (JAYCOR, 1996).
Table USWS‐10‐1. Previous Investigations (Site IAAP‐022/022G)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Year Sampled/
Investigation
Media Sampled
Waste

1986
a
RFA

1991
SIb

Waste

Soil

1 sample

Surface Soil
a

Ecology & Environment, Inc., 1987

b

JAYCOR and CDM Federal Programs Corporation, 1992

See Acronyms and Abbreviations for abbreviations used in this table.

2 samples
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During the SI field work conducted in August 1991, two soil samples were collected and analyzed for
explosives, metals, VOCs, SVOCs, polycyclic aromatic hydrocarbons (PAHs), pesticides, and PCBs
(JAYCOR, 1996). The SI sampling scheme was designed to assess possible contamination immediately
adjacent to the unidentified substance location and in a ditch downgradient of the suspected spill area.
The SI concluded that there did not appear to be significant or widespread contamination at this site.
The metals concentrations were within the background concentration ranges compiled by the
U.S. Geological Survey. Both samples contained low concentrations of PAHs (pyrene, fluoranthene, and
phenanthrene), which are constituents of asphalt and tar, but the concentrations were within typical
background ranges that had been established for PAHs in soils in agricultural areas (JAYCOR, 1996). The
unidentified substance appears to be asphalt or tar. No soil staining occurred in the area. The sampling
results were documented in the Final Work Plan Iowa Army Ammunition Plant Phase I Remedial
Investigation/Feasibility Study (JAYCOR and CDM Federal Programs Corporation, 1992). This site did not
warrant inclusion in the RI (JAYCOR, 1996).
Groundwater at the site has not been investigated. However, three groundwater wells (JAW‐08,
JAW‐09, and JAW‐10) exist at the adjacent CDL. These wells are located to the southwest and are
downgradient of the Unidentified Substance Waste Site. These wells have been sampled for explosives,
metals, VOCs, and SVOCs. No VOC or SVOC constituents have been detected (Tetra Tech, 2006).

Current Nature and Extent Understanding
This section presents a summary of potential sources of contamination at the Unidentified Substance
Waste Site and current conditions in site media.
Potential Sources of Contamination
The RFA and SI documents identified locations where contaminants may have been released into the
environment, and provide an assessment of possible migration pathways (Table USWS‐10‐2).
Table USWS‐10‐2. Potential Sources of Contaminants (IAAP‐022/022G)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Location or
Location Type

Potential Source

Site ID

Rationale

Spill Site
Unidentified
Substance Waste Site

IAAP‐022



1985 spill of an unidentified substance



Believed to be road surfacing oil from a leaking
rail car



20 by 20 foot area

See Acronyms and Abbreviations for abbreviations used in this table.

Soil
Eight inorganics, one VOC (toluene), one SVOC [bis(2‐ethylhexyl) phthalate], and three PAHs
(fluoranthene, phenanthrene, and pyrene) were detected in soil samples collected in 1991. As part of the
evaluation for this QAPP, the historical data were screened against installation‐wide background values
developed in the 2004 BERA (average concentration plus two standard deviations) (MWH, 2004) or the
lowest of the USEPA residential soil regional screening level (RSLs) (USEPA, 2017) or USEPA Region 5
ecological soil screening levels. Arsenic was the only inorganic to exceed its respective background value in
the soil samples (Table USWS‐10‐3); however, the concentration of 18.4 milligrams per kilogram (mg/kg)
was slightly above the background concentration of 15.37 mg/kg. The USEPA Region 5 ecological soil
screening level is less than the background values for arsenic. Bis(2‐ethylhexyl) phthalate was detected at a
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concentration of 4.4 mg/kg in one sample, but was below the USEPA residential RSL of 39 mg/kg. Since
this compound is a common laboratory artifact, it is possible that this detection is not site derived.
Toluene (0.44 mg/kg), fluoranthene (0.12 mg/kg), phenanthrene (0.24 mg/kg), and pyrene (0.24 mg/kg
and 11 mg/kg) were detected, but did not exceed their respective USEPA residential soil RSLs. Explosives,
pesticides, and PCBs were not detected in the soil samples.
Although toluene and PAHs have been detected in soil at the Unidentified Substance Waste Site,
concentrations detected during the SI did not exceed current USEPA residential RSLs. During the SI at
the Unidentified Substance Waste Site, analytical results indicated that toluene and PAHs in soil were
generally present at concentrations below 0.5 mg/kg. The highest concentrations were identified from
the sample in the dry drainage ditch. Petroleum‐related contamination may undergo biodegradation
under aerobic condition, if other favorable conditions are present.

Summary and Data Gaps
Based on available information and the discussions presented above, the following conclusions are
made regarding the CSM at the Unidentified Substance Waste Site:


As is consistent with the Final CWWP, soil has been adequately characterized. However, during the
January 2017 Technical Project Planning Meeting it was agreed that a soil sample should be
collected from the historical topographic surface elevation of the spill (i.e., beneath the fill) if site
reconnaissance and personnel interviews can determine the approximate location of the historical
spill area.



Per the Final CWWP, based on the absence of significant soil contamination groundwater was not
considered a potential pathway and no groundwater data gaps are considered to be present. No
additional investigation is warranted.



No surface water or wet sediment is present at the site.
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Table USWS‐10‐3. Summary of Historical Sample Exceedances by Analyte Group (Site IAAP‐022/022G)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Sample Location

a

Do constituents in analyte group exceed QAPP Screening Levels at Site IAAP‐022/022G?

Media Sampled/ Year
VOCs

SVOCs

PAHs

Metals

Explosives

Pesticides

PCBs

ADE01 040

Surface Soil/ 1986

ND

ND

ND

‐‐

‐‐

ND

ND

22SA0201

Surface Soil (0‐0.5 ft)/1991

ND

ND

< RSL, < ESL

< BKG

ND

ND

ND

22SD0101

Surface Soil‐Dry Sediment (0‐0.5 ft)/1991

< RSL, < ESL

BEHP > ESL
BEHP < RSL

< RSL, < ESL

As > BKGa

ND

ND

ND

USEPA Region 5 ecological soil screening level for As is less than background.
‐‐ = Analyte group not analyzed
As = Arsenic
BEHP = Bis(2‐ethylhexyl)phthalate
BKG = IAAAP Background value (MWH, 2004) (Appendix B Table B‐2)
ESL = Ecological Screening Level (Appendix B Table B‐2)
ND = Not Detected
RSL = Regional screening level for residential soil (Appendix B Table B‐2)
See Acronyms and Abbreviations for abbreviations used in this table.
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Upgradient and Downgradient Vicinity Groundwater Plumes
The Unidentified Substance Waste Site is located in the Long Creek Watershed. Eight IRP sites are
located within 1 mile of the Unidentified Substance Waste Site. Within 0.5 mile of the Unidentified
Substance Waste Site, is a site with chromium groundwater contamination, located in the Brush Creek
watershed. However, groundwater at this site flows to the east toward Brush Creek and not to the west
toward the Unidentified Substance Waste Site.

Conceptual Exposure Model
Based on the understanding of site conditions, Figure USWS‐10‐2 presents the conceptual exposure model
for human or ecological receptors, as appropriate. The Potential Exposure Scenarios summary table at the
bottom of Figure USWS‐10‐2 shows the exposure media and pathways; COPCs in the indicated media and
pathways will be evaluated in the human health and ecological risk assessments conducted as part of the
RI. There are no complete exposure pathways for ecological receptors at the Unidentified Substance
Waste Site since the historical spill area is reported to have been covered with fill.

Data Quality Objectives
The CWWP indicated that no additional sampling or remediation was warranted for this site. However,
during the technical project planning meeting held with Army and EPA stakeholders on
January 23 – 25, 2017, it was agreed that the following activities would be conducted:


A records review to determine the location/coordinates of historical samples 22SA0201 and
22SD0101, a site reconnaissance, and interviews with installation personnel in an effort to
determine the approximate location of the spill.



If the approximate location of the spill can be determined from the activities listed above, then
the approximate site boundary (i.e., spill area) will be surveyed using global positioning system
(GPS) and one soil sample will be collected at a depth that would be equivalent to the elevation
of the land surface at the time of the spill in the 1980s.



If the approximate location of the spill cannot be determined, then no additional sampling
activities will be conducted.

In the event that the approximate spill location is determined, the data quality objectives (DQOs) are
summarized in Table USWS‐11‐1. The specific tasks that will be performed during the RI are described in
Unidentified Substance Waste Site Worksheet #14. The rationale behind the steps outlined in Table
USWS‐11‐1 is presented in detail in Unidentified Substance Waste Site Worksheet #17.
In accordance with the CERCLA process, any new data (if collected) and previously collected data from
the SI will be summarized, used to estimate human health risk, and recommend a path forward
consistent with USEPA guidance (USEPA, 1988). The recommendations will be provided in an RI report;
the final RI report will become part of the Administrative Record file.
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FIGURE USWS-10-1
IAAP-022 Unidentified Substance Waste Site
Site Layout and Historical Sample Locations
Iowa Army Ammunition Plant
Middletown, Iowa

Figure USWS‐10‐2. IAAP‐022/022G Unidentified Substance Waste Site Conceptual Exposure Model
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Unidentified Substance Waste Site
Worksheet #11:
Project/Data Quality Objectives
Project quality objectives (PQOs) define the type, quantity, and quality of data that are needed to
answer specific environmental questions and support proper environmental decisions. The PQOs were
developed during the work planning process.

Who Will Use the Data?
USACE, IAAAP, Army Environmental Command (AEC), and the CH2M Team and other project
stakeholders will use the data to support the environmental decisions, as outlined in Unidentified
Substance Waste Site Worksheets #10, #17, and #18.

What Are the Project Screening Levels?
Concentrations of VOCs, SVOCs, PAHs, and RCRA metals in soil will be compared with the screening levels to
evaluate the nature and extent of contamination in soil and are discussed in Unidentified Substance Waste
Site Worksheet #10. The screening levels are described in IAAAP Worksheet #15, and were developed to
meet the most stringent laboratory reporting requirement for COPCs; exceptions are described in IAAAP
Worksheet #15. The derivation of screening levels is described in IAAAP Worksheet #15. Screening levels are
presented in Appendix B. The use of the screening levels to make decisions about the site is described in
Table USWS‐11‐1.

What Will the Data Be Used for?
As indicated in Unidentified Substance Waste Site Worksheet #14, if the spill area can be located, a soil
sample will be collected and analyzed for target analytes to evaluate the RI objective, which is to
characterize the site.

What Types of Data Are Needed and How “Good” Do the
Data Need to Be in Order to Support the Environmental
Decision?
The types of data that are needed for the RI include definitive level data quality analyzed using a
Department of Defense (DoD)‐certified laboratory for the methods and analytes as described in IAAAP
Worksheet #15. Definitive‐quality data will be screened against the appropriate screening levels and
used to support the decisions listed in Table USWS‐11‐1. The use of these data is not restricted unless
there is a quality problem, such as a recurring quality control exceedance or a gross quality control
exceedance that would result in rejected data as defined in IAAAP Worksheet #36. The sampling design
and rationale are presented in Unidentified Substance Waste Site Worksheet #17.
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How Many Data Are Needed? Where, When, and How Should
They Be Collected and Generated?
Tables provided in IAAAP Worksheet #14 describe the planned field investigation activities and schedule.
The number and locations of samples needed, and the rationale for placement, are presented in
Unidentified Substance Waste Site Worksheets #17 and #18.

Who Will Collect and Generate the Data?
The CH2M Team will collect the data on behalf of USACE and IAAAP. Samples for analysis will be sent
under CoC to the TestAmerica Laboratory (Arvada, Colorado and St. Louis, Missouri), which maintains
required certifications to meet State of Iowa and DoD requirements, which include National
Environmental Laboratory Accreditation Program certification and the DoD Environmental Laboratory
Accreditation Program DoD (ELAP) certification.

How Will the Data Be Reported and Archived?
The data will be reported in the RI report according to procedures outlined in this UFP‐QAPP. Hardcopy
and/or electronic (such as database management system) data will be stored by the CH2M Team for
5 years after project completion. Project data and reports will be managed by the CH2M Team via
proprietary database systems with final data deliverables to the USACE into the Environmental Restoration
Information System (ERIS). The final RI report will become part of the Administrative Record file.
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Table USWS‐11‐1. Data Quality Objectives (Site IAAP‐022/022G)
UFP‐QAPP RI, IAAAP, Middletown, Iowa
Step 1:
Problem Statement
The SI and CWWP reports identified soil
sampling at the Unidentified Substance
Waste Site and concluded that the site
was adequately characterized and that
there was minimal soil contamination.
January 2017 TPP meetings resulted in
agreement between EPA and the Army
to make an effort to determine the
location of the approximate spill site
through records evaluation, site
reconnaissance, and personnel
interviews and collect a soil sample if
the location of the spill site can be
determined.
The crossties used in the construction
of the railroad adjacent to the site were
most likely constructed with creosote‐
treated wood, which would leach
similar contaminants into the
environment as the unidentified
substance.

Step 2:
Decisions to be Made
When evaluating the potential
contamination in soil, the following
decisions will need to be made:
1. Can the approximate location of the
spill site be determined? If no, then
do not conduct sampling.
2. If yes, what quantity and location of
samples are required to evaluate the
presence or absence of
contamination in soil?
3. Do site analytical data confirm that
contaminant concentrations are
present at concentrations above risk‐
based screening levels for soil?

Step 3:
Input to the Decision
Elements to be considered in the
decisions include the following:
1. Information and data contained in the
historical reports.
2. Existing historical records of site use.
3. Site reconnaissance and personnel
interviews.
4. The site‐specific CSM, such as current
and historical surface water drainage
features.
5. Site improvements or development
history that has occurred after
releases or sampling.
6. Expected volume or mass of potential
release.
7. Field observations and measurements
from sampling activities.
8. Sample locations and depths.
9. RI analytical data and project specific
screening level objectives as defined in
IAAAP Worksheet #15.

Step 4:
Study Area Boundaries

Step 5:
Decision Rules

Step 6:
Acceptable Limits on Decision Error

Step 7:
Optimize the Design

Spatial Boundaries: If the location of the
former spill area can be located, collect
one soil sample from within the
Unidentified Substance Waste Site to
evaluate the presence or absence of
contamination.

Decision 1—Determination of Historical
Spill Area Location

Judgmental sampling design was used to
select sample locations based on the
review of available data to evaluate soil
concentrations compared to screening
levels.

To optimize the design, available site‐
specific data has been reviewed to
determine the appropriate quantity and
location of samples to be collected. The
proposed sample design to address the
problem statements is summarized below.

The location of the approximate spill
area at the Unidentified Substance
Waste Site will be determined based
professional judgement using historical
records, site reconnaissance, and
personnel interviews. If the location of
the approximate spill area cannot be
determined, then no additional sampling
will be conducted at the site and the
historical SI data will be summarized in
the RI report.
Decision 2—Location of Samples
If the location of the approximate spill
area can be determined, then the RI
sample at the Unidentified Substance
Waste Site will be determined based on
the ability to collect the soil sample, in
conjunction with information from
Decision 1, topography, vegetation, and
using professional judgement to place
the sample location.
Decision 3—Evaluate Potential Risk
If concentrations in are below risk‐based
screening levels, then no further action
will be considered. The site will proceed
through the CERCLA process to a
proposed plan and record of decision
with the NFA recommendation.
If petroleum related concentrations in at
the Unidentified Substance Waste Site
are greater than screening levels, then
these constituents will be incorporated
into the baseline risk assessment and a
FS will be recommended.

See Acronyms and Abbreviations for abbreviations used in this table.

Laboratory analyses will be conducted in
accordance with this UFP‐QAPP.
Analytical chemical data will meet quality
expectations for precision, accuracy,
representativeness, completeness,
comparability, and sensitivity (PARCCS),
as defined by this UFP‐QAPP.
The analytical methods will provide the
lowest available detection limits that will
allow for the data to be compared to
screening levels (Appendix B) and meet
risk assessment objectives.
Collection and interpretation of field
measurements (e.g., soil sample depth)
will be conducted in accordance with
standard industry practice and as
specified in this UFP‐QAPP.

1. Determine the approximate location of
the spill area via records review, a site
reconnaissance, and interviews with
installation personnel to determine
location/coordinates of historical
samples 22SA0201 and 22SD0101. If the
spill area cannot be located, then no
sampling will be performed.
2. If spill area is determined, one soil
boring will be drilled within the spill
area to verify the presence or absence
of petroleum contamination in soil.
Refer to Unidentified Substance Waste
Site Worksheet #17 for sample design
and rationale.
3. One soil sample collected from the
boring at a depth correlating to the
elevation of the surface topography at
the time of the spill and analyzed for
VOCs, SVOCs, PAHs, and RCRA metals in
accordance with the SOP in Appendix A.
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Unidentified Substance Waste Site
Worksheet #14:
Project Tasks
The RI at the Unidentified Substance Waste Site will consist of the following:











Mobilization
Utility clearance
Soil sampling
Surveying
Decontamination
Demobilization
Waste management
Laboratory analysis and data management
Baseline risk assessment
Reporting and ERIS

Mobilization
See IAAAP Worksheet #14. Prior to mobilization, a records review, site reconnaissance, and interviews
with installation personnel will be conducted to determine the approximate location of the spill area.

Utility Clearance
See IAAAP Worksheet #14.

Soil Boring Installation and Soil Sampling
If the approximate location of the spill area can be verified based on the results of the pre‐mobilization
review activities, then a subsurface soil sample will be collected using portable DPT drilling or hand auger
sampling methods in accordance with SOP‐19. One boring will be advanced at the site to verify the
presence or absence of contamination in the immediate vicinity of the waste site identified in 1986. The
actual location of the boring and depth of the sample will be determined based on the site
reconnaissance and personnel interviews, but may range between 2 to 10 feet bgs depending on the
actual location. Analytical parameters are listed on Unidentified Substance Waste Site Worksheet #18.
Soil samples will be logged using the Unified Soil Classification System in accordance with American Society
for Testing and Materials (ASTM) D2488 (visual‐manual method for field description). The boring log will
differentiate between fill and native soil and include observations on soil type, grain‐size distribution,
changes in lithology, stained soil or chemical odor, soil moisture, depth intervals of samples collected for
laboratory analysis, and total depth of boring per the SOP‐18.
Sample handling procedures will follow SOP‐09 and SOP‐10. Fieldwork will be documented in accordance
with SOP‐07.
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Surveying
See IAAAP Worksheet #14.

Decontamination
See IAAAP Worksheet #14.

Demobilization
See IAAAP Worksheet #14.

Waste Management
See IAAAP Worksheet #14.

Laboratory Analysis and Data Management
Laboratory Analysis
TestAmerica in Arvada, Colorado, is the primary laboratory and will analyze the soil sample for
designated parameters. TestAmerica holds a current DoD ELAP certification for the required methods
and analytes.

Data Management
See IAAAP Worksheet #14.

Data Review
See IAAAP Worksheet #14.

Data Evaluation and Usability
See IAAAP Worksheet #14.

Baseline Risk Assessment
See IAAAP Worksheet #14. As discussed in IAAAP Worksheet #14, background values have been
calculated for soil; however, at the request of USEPA, the value for arsenic will be evaluated using the
population partition method. If necessary, a revised background value will be proposed. An ecological
risk assessment will not be conducted for this site as there are no complete exposure pathways for
ecological receptors.

Reporting and ERIS
See IAAAP Worksheet #14.
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Unidentified Substance Waste Site
Worksheet #17:
Sampling Design and Rationale
This worksheet describes the design and rationale for the RI activities.

Investigation Design and Rationale
The following subsections describe the soil and contingency groundwater samples proposed to
characterize the site.

Rationale for Numbers and Locations of Samples
The Unidentified Substance Waste Site has historical detections of petroleum‐related contamination in
soil. However, location of the small spill site from the 1980s was not thoroughly documented in the
historical documentation. Therefore, assuming the location of the spill area can be determined through
review of historical information, site reconnaissance, and personnel interviews; a biased soil sample will
be collected as follows:


One subsurface sample will be collected by portable DPT or hand auger methods to confirm the
presence or absence of contamination above residential screening criteria. The list of analytical
parameters for the sample is indicated on Unidentified Substance Waste Site Worksheet #18.

Currently, there are no proposed locations identified until the spill area can be located.
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Unidentified Substance Waste Site
Worksheet #18:
Sampling Locations and Methods
Table USWS‐18‐1 summarizes the sampling matrix, number of samples to be collected, analytical
parameters, and the rationale for sampling location described in Unidentified Substance Waste Site
Worksheet #17 (Sampling Design and Rationale).
Table USWS‐18‐1. Sample Locations and Sampling SOP Requirements (Site IAAP‐022/022G)
UFP‐QAPP RI, IAAAP, Middletown, Iowa

Matrix

Analytical
Group

Depth

Concentration
Level

Estimated Number
of Samples
(Identify FDs)a

Sampling SOP
Referenceb

Rationale for
Sampling
Location

Unidentified Substance Waste Site
Soil

Subsurface
(2 to 10 ft)

VOCs, SVOCs, PAHs, Low
and RCRA metals

One sample

SOP‐03, SOP‐04,
SOP‐05, SOP‐07,
SOP‐08, SOP‐09,
SOP‐10, SOP‐17,
SOP‐18, SOP‐19,
SOP‐21, SOP‐22

Biased location
based on
location of
waste site.

See Acronyms and Abbreviations for abbreviations used in this table.
a

At a minimum, one FD sample will be collected for every 10 samples per field event, one MS/MSD sample will be collected
for every 20 samples per field event, and one equipment blank will be collected for every 20 samples per field event.

b

SOP‐03, Global Positioning Satellite System Surveying
SOP‐04, Equipment Decontamination Procedures
SOP‐05, Organic Vapor Monitoring and Air Monitoring
SOP‐07, Note Taking and Field Log Books
SOP‐08, Site Reconnaissance, Preparation, and Restoration
SOP‐09, Packing and Shipping of Environmental Samples
SOP‐10, Sample Handling and Custody
SOP‐17, Utility Clearance for Intrusive Operations
SOP‐18, Soil Boring Logging
SOP‐19, Soil Sample Collection Continuous
SOP‐20, Soil Sampling
SOP‐21, Soil Sample Collection for Volatile Organic Compounds
SOP‐22, Permits and Clearance
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